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B HaCTOHIIl88 Bp8MH H3B8CTHLI cnocoOu H3MepeHHH KOOp,D;HHaT MecTa 

nponeTa sapHl!teH~ux qacTHU c no~onu,n nponopUHOHaJILHLIX Ka.Mep/I, 2,31. 
IlpRHURilHMLHaH cxeua O,D;HOli H3 MO,D;H<pHKaUHli Ta.Kott K~epu np1rne,l{eHa . 

Ha PHC. I. IlapMJieJILHO HaTHHYTLie HHTH KaTO,D;HOro 3JI8KTpo,n;a O,D;HHM H3 

CBOHX KOHUOB np:11coe,n;HH8HLI K OTBO,D;aM H3 pe3HCTOpOB C O,D;HHaKOBLIM con

poTHBJieHHeM. C O,D;HOli HJIH ,D;BYX CTOpOH OT KaTo,n;a pacnoJIOllt8HLI aHO,D;HLie 

3JI8KTpo.n;u. IlpH nponeTe 3apHllC8HHOli qacTHULI OKOJIO KaKOR-JIHOO HHTH 

B03HHKalllllHR TOK pa3,D;8JIHTCH Ha ,n;Be qacTH oOpaTHO nponopD;HOHaJILHO 

conpOTHBJI8HHHM COOTB8TCTBYDlllHX yqacTKOB uenH. EcJIH KOHULI uenoqKH 

H3 pe3HCTOpOB HarpyxeHLI Ha. YCHJIHT8JIH TOKOB131, HMeDlllH8 npaKTHqecKH 

HYJI8B08 BXO,D;HOe conpOTHBJI8HHe, TO KOOp,D;HHaTa MecTa nponeTa sapsllteH

HOti qacTHULI Onpe,n;enseTCH OTHOmeHHeM l<"'Is/IA+JB, r.n;e IA H Is 
ecTL aMilJIHTY,D;LI CRrHana Ha COOTB8TCTBYlllllHX KOHUax uenH. 

Onpe,n;eJIHR KOOp,D;HHaTLI OT,D;8JILHLIX qacTlm, MOlltHO nonyqHTL, npH 

HCilOJIL30BaHHH TIO,D;XO,D;Rlll8R CHCTeMLI HaKOilJI8,HR HH<pOpMaUHH, H pacnpe

,n;enemrn nJIOTHOCTH qacTHU n nyqxe / 4 ' 5/. / 0,n;Haxo xoop,n;HHaTLI ueHTpa 

TRllt8CTH nyqxa OTCD,D;a MOllCHO onpe,n;eJIHTL JIHWL nyTeM nocne,n;yn~ero aHa

JIHTHqecKoro pacqeTa. (3aMeTHM, qTo ,n;pyrHe H3BecTHLie cnocoOu nosBo

JIRDT onpe,n;eJIHTL 3TH KOOp,D;HHaTLI ,D;JIR nyqxa npOH3BOJILHOli qiopw raKllte 

JIHWL nyTeM pacqeTa Ha OCHOBe H3MepeHHOro npo<pHJIR nyqxa). KpoMe TO

ro, npH OOJILWHX sarpy3Kax. 3TOT cnocoO. He rrpHro,n;eH H3-3a HMOllt8HHH 

HMTIYJILCOB ,n;pyr Ha ,n;pyra~ B TO lite BpeMH BO MHOrHX cnyqaHX oqeHL 

Bal!tHO H3MepRTL Henocpe,n;CTBOHHO KOOp,D;HHaTLI ueHrpa T8llt8CTH nyqKa 3a

PHllC8HHb!X qacTHU H cne.n;HTL 3a cuemeHHeM D;eHTpa THllt8CTH BO BpeMeHH 

KaK npH Manux, TaK H npH OOJILWHX HHT8HCHBHOCTHX nyqxa. TaKHX cno

coOoB, npHrO,D;HLIX ,D;JIR nyqKOB npOH3BOJILHOro ceqeHHR, B HaCTORIIlee Bpe

MR He cymecrByeT. 
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I. Ilpe~naraewn MeTO~ Il03BOnReT 3TO c~enaTL. Katt yxa3HBBJIOCL 

Bume, npK nponeTe qepea·xaMepy (pKc. I) MBJ1oro xonKqectBa qacrzn 

onpe~enaercR KOOpAKHaTa MecTa nponeTa Kaz,JtOR H3 HHX. IlpH llOBHmeHKH 

HHTeHCKBROCTK nyqxa H onpe~eneHHOM KHTerpHpOBaHKH.HMIIYnhCOB qepes 

uarpyaxy ~mtTKqecxH uaqzuaeT Teq» noc;oaHHWR Tox. Tox, TeKyDUiR OT 

Kall:~OR HKTK, nponopUKOHMeH nnOTHOCTK IlOTOKa qacTHU B6nH3H Hee. 

IlpH 3TOM Ra BXO~e ycHnHTeneR AH B noTeKYT TOKH: 

,.; , [~/-(K-4)]r-1-RP, 
IA= ILK. N-r +Q4+I<..!!> 

k-:1 

r1, c~-4)r-t~A , (I) 
) Ip,= L LI( /VY'+ QA+ QB 

k =1 

• 
r~e K - HOMep RHTK, LK - TOK HOROB, codpaHRUX Ha K-yD padoqym 

HHT», N- qKcno RKTeR. Ilocxon»xy BXOAHOe conpoTKBneHHe ycHnHTeneU 

TOK OB Mano, MOJ:HO nonoJ:HTh B ~opuynax (I) R.A = R..e, = 0 • IlpH 3TOM 

OTHomeHHe TOKOB 
rl 

&___ ::: J... fu LK (1e -¾) 
IATie, TV ti =K (2) 

k::1 K 

80Tb npOCTO KOOp~KHara ueRTpa TRX8CTK nyqxa B OTHOCHT8n»HHX eAH

HHUax. 

TaxHM odpa30M, nepexo~ OT H3MepeRHR HMilYn»CRUX CHrHMOB K 

H3MepeRHD IlOCTORHHUX TOKOB npH HHTerpHpOBaHHH, COOTBeTCTBYD~eM 

HHT8HCHBHOCTK nyqxa K CKOpOCTH ero nepeue~eHKR, ~aer B03MOXHOCTh 

Henocpe~CTBeHHOro onpeAeneHHR KOOpAHHaT uenrpa TaxecTH nyqxa H 

Il03BOnReT H8npepYBHO Hadnll,l{aT» H3MeHeHHe HX BO BpeMeHH. 

2. TaKHM xe M8T0AOM B03MOZHO H3MepeHHe KOOPAHHaT ueurpa TR

xecTH nyqxa c IlOMO~D APYrOR MOAH~HKaUKH KaMepu131, B KOTOpoR HC

nonLayeTCR e~HRaR HKTh C Oon»mHM y~en»HUM conpOTKBneuHeM, pacno

noxeHHaR sHraaroodpaauo no Been padoqeff nno~H xaMepu. 3AeC» 
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BM8CTO uenoqKH H3 p83HCTOpoB, IlpHM8H88MOH B nepBOM cnyqae, HCilOJIL-

3yeTC8 pacnp8A8Jl8HH08 conpOTHBJl8HH8 padoqeH HHTH, npHqey npHB8A8H

HH8 BHme ¢opwynu cnpaBeAJIHBH H Ans 3Toro cnyqaa • 

.'.3. Jlns npaKTHqecxoro npHMeaeaHs B psAe cnyqaeB MOJ:eT OKa3an.:. 

cs YA06HHM cnoco6 cpaBH8HH8 TOKOB C IlOMODU,D MOCTOBOH CX8MH (pHC. 

2), KOTopaa HBJIH8TCH.qacTHHM cnyqaeM cxe:uu PHC. I. 3A8CL MoryT 

6HTL HCDOJIL30B8.HH nponopUHOHMLHHe KaMepu odeHX MOAH~HKaUHH, yno

MHHYTHX Blime. JlBYMH nnellaMH M0CT8. HBnHDTCH conpOTHB~8HH8 rA H r8 

AByx KOHUOB padoqeH uenH KaMepu, APyrHMH ABYMH - nneqH llOT8HUHO

M8Tpa RA H R; • )lna cdanaacmpoBaHHoro MOCTa pasaocTL noTeHuHa

noB B Toqxax AH B paBaa ayn1>: AV= IARA -Ie,f<.e, =O • BocnonL3o

BaBmHCL COOTHOmeHHHJffl (I), nonyqaeM: 

,./ . ~ ) 
n _ Q. ~ LK.(IC-z 
KA -71· ,7 • 

L ti( 
IC•-1 

rAe R == R.A + Re. • OTC1>Aa BHAHO, llTO xoopAHHaTa ueaTpa TuecTH nyq

xa K nHHeffao 3aBHCHT or R A : 

(3) 

EcnH DOT8HUHOM8Tp rpaAYJiPOB8.H B 8AHHHU8.X H3M8p8HH8 KOOp~HH8.TH,ee 

onpe~eneHHe npaKTHqecKH CBOAHTCH X ycTaHOBJl8HHD ayneBOH pa3HOCTH 

noTeHUHaJIOB B Toqxax AH B nyTeM nepeMe~eHH8 CP8AH8H TOqKH noTeH

UliOM8Tpa. 

MoxHO BOCDOJlb30BaTLCH H 6onee npOCTHM BapHaHTOM MOCTOBOH cxe, 

:r.w:, B KOTOpOH nonoxeHHe cpeAHeH TOqKH IlOTeHUHOMeTpa 3&pHKCHpOBa

HO. 0TKJIOH8HH8 U8HTpa T8X8CTH nyqxa OT ~HKCHpOB8.HHOro nonoxeHllH 

KaMepu onpeA8JIH8TC8 M8X8.HHll8CKHM nepeMe~eHH8M (c COOTB8TCTBYJ>DIHK 

OTcqeTOM) K8.M8pli AO MOM8HTa 6anaaca MOCTa. 3TOT cnoco6 MOXeT 6HTL 
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npHMeHeH TrutXe ,l{JlH BHBe,l{eHHH neHTpa THZ8CTH nyqxa B 38,ltaHBYD To,

KY nepeMemeHHeM nyqxa C nouonu,n COOTBeTCTBYDDtHX ycTp0ttCTB. 

OnacaHHe cnoco60B B n.n. I,2 a 3 pa,JtH np0CT0TH ,l{aB0 ,l{Jlfi 0,l{

H0ll K00p,l{HHaTH (X) neHTpa THX8CTH nyqxa qacTan. nna H3MepeHHH BT0-

poU K00p,l{HHaTH (Y) M0XH0 HCil0JlL30BaTL aH0,l{HHll 3Jl8KTP0Jt, KOTOpun 

,l{0JlEeH HMeTL Trutyn xe K0HCTPYKnan, Ka.It H KaT0,l{HHtt. IlpH 3T0M nan

paBJ18HHe pa6oqax yqacTK0B BHTeff 0,l{H0ro aneKTP0Jta ,l{0JIEH0 6HTL nep

neH~KYJlHPH0 HanpanneHHD pa6oqax yqacTK0B BHTeff ,l{pyroro. KoHeqH0, 

M0XH0 Trutxe npHMeHHTL ,l{JlH 3T0ff nena H BT0pyn KaMepy. 

4. 3xcnepHMeHTaJlLHaH np0B8pKa MeT0,l{a 6una BHil0JIHeHa c no

M011U,D yctpol:tCTBa, 0llHCaHH0r0 B pa6oTe/3/ H C00TB8TCTBYDmero M0,l{H

~HEanHH n.2. RaT0,l{HHff 3JleKTP0Jt nponopnH0HMLH0D Kauepu 6un C,l{eJiaH 

H3 8,l{HH0ll np0B0Jl0KH, HaTHHYT0D 3Hrsaroo6paSH0 Ha IlJI8KCHrJiaC0BYD 

paMKy Trut, qro paccT0HHHe Me,uy napanneJILHWlH pa6oqHMH yqacTKaMH 

HHTH 61mo paBH0 o, 7 CM. IlOJIH0e conp0THBJI8HH8 np0B0JI0KH COCTaBJIHJI0 

0KOJIO 7,5 K0M. no o6e CT0p0HH OT KaT0,l{HOro 3JI8KTP0Jta pacnoJiara

JlHCL aHOAHH8 3Jl8KTPOJtH, upaqeM O,U:HIK3 HHX - CilJI0mH0l:t - 6un C,l{e

JiaH. H3 JlHCTa ~npannMHHHH, a JtpyroD - "npospaqHull" - BHil0JlH8H B 

BH,1{8 MeTaJIJ[Hqecxon paMKH C HaTHHYT0ff Ha Hqe npOBOJlOK0tt. 

Il0T0K qacTHU COS,l{aBaJlCH ol -HCT0qHHKOM, nepeMemaBWHMCH na. 

panneJlLH0 IlJl0CK0CTH KaTO,l{HOro 3JleKTPO~a B HanpaBJleHHH, nepneH,l{H

KYJlHpHOM HanpaBneHHH pa6oqax HHTett. naaueTp pacxoJtameroca nyqxa 

B IlJlOCK0CTH KaTO,l{HOro aneKTp0,l{a 6HJI paBeH OKOJlO 5 CM, IlOJlHHtt no

TOK qacTHU C0CTaBJlHJl npHuepHO Icf cex-1• CqeTqHK C HCT0qHHK0M no

MemanHCL B o6~eM, HailOJIH8HHHll oqameHHliM MeTaHOM ,l{0 ,l{aBJ18HHH 

190 TOpp. 

Ha pac. 3 npeJtCTaBnena saBHCHM~CTL xoa~auaeHTa rasonoro yea, 

nemrn M or pa6oqero HanpaxeHHH Ha KaMepe. HsuepeHHlt Jt8JIMH.CL no 
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TOKY, CHDa.8MOMy- co Beere pa6eqero 3JI8KTPOAa. lHaMeTp pa6iqHX 

DpOBOJIOK 50 KEM, M8K3JI8KTptAHH8 DpOMeKyTKH I OM. 

nns H3MepeHHSI TOKOB, npoteKaJlDtHX Ha KOHUax uenH KaTOAHOrO 

3JI8KTPOAa, 6HJIH HCnOJib30BaHH KOJOIIHC~OHHHe ycHJIHTeJIH nOCTOSIHHOrt 

TOKa 'IIYBCTBHT8JibHOCTLII I, 5 KKa Ha BCII DIKMY • BX.OAHOe CODpOTHBJie

HHe YCHJIHT~Jien COCTaBJISIJIO He 6011ee I OMa. IlpH nepeMe~eHHH HCTOq

HHita C maroM I CM B K8.X,ltOM H3 ~HKCHpOBaHHHX IlOJIOKeHHR H8M8pSIJICSI 

cyMMapuun Tox, cTe1ta11DtHR co ucex HHTen pa6oqero :menpoAa, T.e. B 

uamHx o6oaHa'lleHHRX IA+I5 , a taxxe TOK, npotexa11DtHR Ha OAHOM Ha 

KOHUOB uenH, HM8HHO Is· 
PeayJILTaTH H8MepeHHR npeACTaBJI8HU Ha pHc. 4, rAe no OCH 

a6CUHCC OTJIOKeHa B8JIH'QHHa nepeMe~eHHSI HCTO'QHHita x, H8MepeHHas B 

CM, a no OCH OpAHHaT - OTHomeHHe TB /rA + le, • lfa p11CyHKa MOJl:HO BH

A8Tb, 'QTO H8MepeHHHe TO'QKH xopomo JIOZaTCSI Ha npsyYD. 3TO CJIYJ(HT 

axcnepHM8HTaJibHHM IlOATBepll:A8HH8M JIHHeRHOR 8aBHCHMOCTH K09PAHHaTu 

ueHTpa TS!llt8CTH nyqxa OT OTHOill8HHSI TOKOB (2). OCHOBHan norpemHOCTL 

B onpeAeJieHHH OTHOmeHHSI TOKOB aaBHCHT OT TO'QHOCTH CHHTHSI noxaaa~ 

HHR C npH60pa. OTKJIOHeHHe OT npsuon H8CKOJibKHX,KpanHHX TO'QeK CBSl

sauo c TeM 06cTOS1TeJILCTBoM, 'IITO npH pacnonoxeHHH nyqxa Ha,it xpan

HHMH pa60'QHMH HHTSIMH qacTb nyqxa BHXOAHT aa pa6oqy11 o6JiaCTb ~a

Mepu, H perHcTpHpy~TCSI U8HTP TS!ll:8CTH OCTaBmencs qacTH nyqxa, 

Kax yxaauBaJIOCL B padoTe 131, nepeMe~euHe ysxoro KOJIJIHMHpo

uauaoro nyqxa qacTHU B uanpauneHHH, nepneHAHKyinpHOM aaapauneHHD 

pado'QHX HHTen, C maroM, M8HbmHM paccTOS!HHSI Mellt,lty HHTSIM!r{, AOJIXHO 

npHBOAHTb K cTyneH'llaTon aaBHCHMOCTH OTHOWeHHSI 6WIJIHTYA TOKOB 

Ii/IA~Is OT BeJIH'IIHHU nepeMe~eHHR HCTO'IIHHKa. IlpM HaMep~HHRX c mH

pOKHM ny'IIKOM qacTHU pesyJibTaT cyMMHpyeTCSI no MHOrHM HHTRM, H H80A

HOPOAHOCTett Ha6JIDAaTbCSI He AOJIJl:HO. ROHTPOJibHHe H8MepeHHSI B ueHTpe 
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KaMepH c marOM 0,2 CM ~effCTBHTenbHO He OdHapyxHnH B npe~exax TOq

HOCTH H3MepeHHff (I%) HanHqHa OTKnOH8HHff OT npaMoK· nHHHH (cM. cry

~eHHe Toqex B ueHTpe Ha PHO. 4). 
Ha PHO. 5 npHB8~8HH 3KcnepHM8HTWlbHH8 pe3yXbTaTH onpe~eneHHH 

KOOp~HHaT ueHTpa THX8CTH ayqxa C DOMO~D MOCTOBOff CX8MH, H306pa

X8HHOff Ha pHc. 2. no OCH a6CUHCC OTnozeao nepeue~eHHe HCTOqHHKa 

B CM, no OCH op~HHaT - OTcqeT noTeHUHOMeTpa B ~eneHHHX (1000 ~e

neHHff Ha nonHoe conpOTHBX8HHe noTeHUHOMeTpa, XHH8ffHOCTb rp&,ltYff

pOBKH 0,1%). 

B 3aKXDq8HHC OTM8THM, qTO pe3ynbTaTH H3MepeHHff C DOMO~D H3-

nozeHHOrO B pa60T8 M8TO~a He 3aBHCHT OT xonedaHHff HHT0HCHBHOCTH 

nyqxa, ra30BOro YCHX8HHH H BHXO~HHX ycHnHTenett BBH'AY HCDORb30Ba

HHH OTHOmeHHa TOKOB. B cnyqae MOCTOBOff cxew TOqHOCTb onpeienaeT

ca B OCHOBHOM XKHeffHOCTbD DOT8HUHOMeTpa. 
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