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B ~eeneAOBaH~~X RAepHWX B3a~MOAe~eTB~~, BWnOnH~eMWX Ha BW
BeAeHHblX nY~KaX npOTOHOB ~ ~Aep e~HXpO$a30TpOHa OVl~VI, ~enOnb

3yeTe~ AByxnne~eBO~ MarH~THW~ eneKTpOMeTp e npOBon04HWM~ KaMe
paM~ Ha n~H~~ e 3BM EC-1 01 O /yeTaHoBKa MACnVlK//1/. B Ka4eeTBe 
aHan~3~py~~ero MarH~Ta B oeHOBHOM nne4e eneKTpOMeTpa np~MeHeH 

T~nOBO~ 3neKTpOMarH~T Cfll 2A, n03Bon~~~~~ OTKnOH~Tb 4aeT~4bl 

eA~H~4Horo 3ap~Aa e ~MnynbeOM 10 r3B/e Ha yron OKono 10°. Koop
A~HaTHo-per~eTp~py~~a~ e~eTeMa eneKTpOMeTpa Ha 6a3e npOBon04HWX 
KaMep o6ecne~~BaeT B03MO~HoeTb ~3MepeH~~ yrnoB oTKnoHeH~~, 

e Y4eTOM ~eKa~a~~ero BnMRH~R MHorOKpaTHoro paeee~H~R 4aeT~4 

B Be~eeTBe ~3Mep~TenbHoro TpaKTa yeTaHoBK~, e OTHoe~TenbHO~ 

T04HoeTb~ /b,1~0,2/%. 4T06w np~ YKa3aHHWX yenoB~RX onpeAenKTb 
~Mnynbe AeTeKT~pyeMO~ 4aeT~4bl e T04HoeTb~ /0,270,3/%, Tpe6yeTeR 
3HaH~e ~HTerpana ~HAYK4~~ OTKnOHR~~ero MarH~THoro nonR BAonb 
ee nyT~ e To4HoeTb~ OKono 0,1%. C 4enb~ nonY4eH~R Heo6xoA~MWX 

An~ :noro AaHHblX 6bln~ npo aeneusr onacuaaexae H~}f(e ~3MepeH~fl 

npOCTpaHCTBeHHoro paenpeAeneH~~ MarH~THoro non~ 3neKTpOMarH~Ta 

Cn12A. 

1. Vl3MEPVlTEnbHA~ AnnAPATYPA 

"1 

t' 

- ....:..-.... ------.......~~~-~_. _..~.~.' 

) 

- ---------......---

\ 

.... 

J 

"l 1 

B 3neKTpOMarH~Te Cn12A B03AYWHW~ 3a30p Me>KAY non~eaM~, paB
HW~ 20 CM, pean~30BaH nYTeM YCTaHOBK~ AononH~TenbHWX non~eHWX 

HaKnaAOK pa3MepOM 300x50x2,5 eM 3, noeTaBn~eMWX B KOMnneKTe 
e MarH~TOM. KpenneH~~ HaKnaAOK orpaH~4~Ba~T pa3Mep eBo6oAHoro 
npoeTpaHeTBa BHYTP~ MarH~Ta B nonepe4HoM HanpaBneH~~ Ao 55 eM. 
n03TOMY An~ npOBeAeH~R ~3MepeH~~ B B03MO~HO 60nbwe~ 06naeT~ 

non~ MarH~Ta ~enonb30Bane~ OTn~4a~~~~eR ManblM~ pa3MepaM~ Tpex
KOMnOHeHTHW~ HeTepMoeTaT~pOBaHHW~ AaT4~K MarH~THO~ ~HAYK4~~ 

Ha OCHOBe nneuouuux npeoõp aao aa reneà Xonna 12/. Pacve r uas OTHO
e~TenbHa~ norpeWHoeTb ~3MepeH~~ AnR 3Toro AaT4~Ka, eornaeHo / 2/, 

He npeBoeXOA~T 0,1%. 
,lJ,n~ oey~eeTBneH~~ KOHTpon~pyeMoro nepeMe~eH~fl AaT4~Ka 6wno 

~3roToBneHO e Y4eTOM KOH$~rypa4~~ MarH~Ta ene4~anbHoe TpaHenop
T~py~~ee KooPA~HaTHo-~3Mép~TenbHoeyeTpo~eTBo, KoTopoe yeTaHaB
nuaanocs ua nnocxoc r s 'H~~Hero noruoca MarH~Ta ~ ~eT~pOBanoeb 

oTHoe~TenbHO Hero e To4HoeTb~ +0,2 MM Ha 6a3e 300 eM. OeHoBa
H~e yeTpo~eTBa BwnonHeHO B B~Ae 5-MeTpOBO~ A~pan~M~H~eBo~ 6an
K~ Hee~MMeTp~4Horo ABYlaBpoBoro ee4eHKR~_H~~HR~ Maee~BHaR nonKa. 

© Ü61>e.rumeHHbIH HH$~~~.'·~c»A~ fY6Ha, 1986.
~RW: BtcJ5~ati2iüi(·. 

C.Uf:... fi~A~Tl='f.{ h. 



oCHoBaH~R RBnRnaCb onopHO~, no BepxHe~ nonKe c nOMO~b~ 3neKTpo
np~BoAa nepeMe~anaCb KapeTKa c nonepe4H~M~ rop~30HTanbHO~ 

~ BepT~KanbHO~ pe~KaM~. rOp~30HTanbHaR pe~Ka Morna 6~Tb B~AB~

HyTa BneBO ~n~ BnpaBO no OTHoweH~~ K KapeTKe, a ~epT~KanbHaR 

nepeAB~HYTa anons rop~30HTanbHO~ Ha paCCTORH~R, <tJ~Kc~PyeMble 

c nOMO~b~ OTBepCT~~ ~ WT~<t>TOB c warOM 1 CM c T04HOCTb~ +0,1 MM. 
TaK~e )\(e OTBepCT~R B BepT~KanbHO~ pe~Ke npeAHa3Ha4an~Cb-AnR 
<t>~Kca4~~ Ha He~ AaT4~Ka MarH~THO~ ~HAYK4~~. HanpaBnR~~~e na3bl 
B C04neHReM~x 3neMeHTax 06ecne4~Ban~ np~ nepeCTaHoBKax coxpa
HeH~e op~eHTa4~~ AaT4~Ka B npOCTpaHCTBe B npeAenax +0,5°. no 
An~He OCHOBaH~R HaA KapeTKo~ HaTflr~BanaCb naTYHHaR MacwTa6HaR 
neHTa c OTnep<t>op~pOBaHH~M~ B He~ c warOM 1 CM ~enRM~ W~p~HO~ 
0,5 MM. neHTa npO~YCKanaCb B sa30p 3aKpenneHHO~ Ha KapeTKe 
<t>OTOC4~TbIBa~Ule~ ronoasu , cur aanu OT KOTOpOIII cnY)f{~n~ MeTKaM~ 

nponons aoã xoopnnua ru ~ ~cnonbsOBan~cb 'AnA opraaaaauna Tp~rre
pa ~3MepeH~~. TaK~M 06pa30M war ~3MeHeH~R KoopA~HaT no TpeM 
opTorOHanbH~M OCAM ~SMep~TenbHoro YCTpo~CTBa B~6~panCA KpaTH~M 

1 CM. 
5nOK-cxeMa 3neK~pOHHO~ annapaTYP~ nOKasaHa Ha p~c.l. HapRAY 

c npe06pasOBaTenRM~ Xonna - nx /nXl, nX2, nX3/ TpeXKOMnOHeHT
Horo AaT4~Ka B ~3MepeH~Ax ~cnonbsOBanCA r axxe KOHTponbHbl~ nx 
/Kflx/', npeAHasHa4eHHbl~ AnA' Ha6nIOAeH~f1 sa cTa6~nbHOCTblO MarH~T
Horo nonA. KnX 6blfl nOMeUleH B TepMOCTaT, 06ecne4~BaIOUl~~ nOCTO
RHCTBO r e-mepa rypu B npeneriax +0, 1 "C o YnpaBnA~Ilt~e TOK~ B nx 
nOAaBan~Cb OT ~CT04H~KOB nocToRHHoro TOKa ~Tl+~T4 c OTHoC~Tenb
HO~ cTa6~n~sa4~e~ +10-4. HanpA)f{eH~A Xonna ~3MepAn~cb 4~<t>POB~M~ 

\	 BonbTMeTpaM~ UB1+UB4 T~na TR-1652 np~ BepxHeM npeAene ~3Mepe
H~~ 200 MB ~ 4YBcTB~TenbHocT~ 20 MKB. B COCTaB annapaTYR~ BXO
A~n~ 6noK~ KAMAK: ~HTeP<t>e~c~ UB ~B-532/3/, BxoAHO~ per~cTp KP005, 
per~CTp~ KOHCraHT KP002, c4eT4~K Tp~rr~PYIO~~x c~rHanOB KC002, 
~H<t>opMa4~R c KOTOpblX c nOM0lltblO KoHTponnepa T~na KKOO 1 ~ rpe~
nepa car aanoe L KY006 / 41 nepeAaBanaCb B 3BM EC-l 01 O no KaHany 
CBA3~ YCTaHOBK~ MACn~K 151 . 

Pa60Ta 3neKTpOHHb~ annapaTYPbl C~HXPOH~30Banacb c pa60TO~ 
KooPA~HaTHO-~3Mep~TenbHoro YCTpO~CTBa nocpeACTBoM 6noKa ynpaB
neH~A /6Y/ 181. B KnaB~WH~e per~cTp~ 6Y npeABap~TenbHo 3aHOC~

n~Cb Ben~4~Ha wara S /B CM/ ~ 4~cno T04eK ~3MepeH~A n no npo
AonbHo~ oc~ YCTpo~cTBa. U~Kn ~3MepeH~~ Ha4~HanCA nocne Ha)f{aT~A 

KHonK~ "nYCK1 1 Ha naue soà nauena EiY. Ilpa 3TOM B 3BM BblAaBancA 
car aan "npepbIBaH~ell ~ BKnlO4anCA snexrponoaeon /3n/ xaperxa 
c AaT4~KOM. no nepBOMY ~ Ka)f{AOMY s-TOMY ~s nocneAYIO~~x c~rHa

nOB oT <t>OTOC4~T~BalO~e~ ronOBK~ /<tJcr/ B 6Y B~pa6aT~BanCA c~rHan 
11~3MepeH~ell, nOAaBaeMbl~ Ha UB o no npOXO)f{AeH~~ KapeTKO~ n -HO~ 
T04K~ OCYllteCTBnAnCA peBepc 3neKTponp~BOAa ~ ~sMepeH~A nOBTopA
n~Cb np~ 06paTHOM XOAe KapeTK~. U~Kn ~sMepeH~~ saKaH4~BanCA 

c B03Bpa~eH~eM xaperxa B ~CXOAHoe nonoxeuae BblAa4e~ B 3BM car> 
uana IIKoHe.4 CBAS~" ~ Bb1Kn104eH~eM 3neKTponp~BOAa. 
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P~c.l. BnoK-cxeMa 3neKTpoHHO~ arrrrapaTYpw. 

2. npOUEAYPA ~~MEPEH~~ 

OC~ X, Y, Z C~CTeMbl KooPA~HaT, B KOTOPO~ nposonanacs 
~sMepeH~A, 6~n~ op~eHT~pOBaH~ napannenbHO nonepe4Ho~, BepT~Kanb

HO~ ~ npoAonbHo~ OCAM MarH~Ta COOTBeTCTBeHHO. KOMnoHeHTbl BeKTO
pa MarH~THolII ~HAYK4~~ B , By /ocHoBHaA KOMnoHeHTa/ ~ Bz ~3
MepAn~Cb B 06beMe 50x16xt40 CM 3 B 18785 Y3nax npocTpaHcTBeHHo~ 
KooPA~HaTHO~ ceTK~, COAep)f{allte~: 17 n03~4~~ no oc~ X np~ ware, 
paBHOM 4 CM B cepeA~He ~ YMeHbwalOllteMCA B nocneAOBaTenbHOCT~ ~, 

2 ~ 1 CM K KpaAM Me)f{nOnlOCHoro 3asopa; 5 n03~4~~ cwaroM 4 CM 
no oca Y; 221 nosuuao c urarox 2 CM no oca z. llonoxeaae XOY -ce
4eH~A KooPA~HaTHo~ ceTK~ OTHoC~TenbHo nonlOCOB MarH~Ta nOKa3aHo 
Ha p~c.2. Koopnaua ru ueurpa MarH~Ta Xc' Y c' Zc COOTBeTCTBeH
HO paBH~ 24,7; 8,0; 220,0 CM. 

nepeA Ha4anOM ~sMepeH~1II npe06pasoBaTen~ Xonna 6~n~ npoKan~6

pOBa'Hbl no AAepHOMY MarH~ToMeTpy. Kan~6poB04Hble COOTHOIJJ~H~A 
Me)f{AY 3Ha4eH~AM~ 3.A.C. nx ~ MarH~THo~ ~HAYKll~~ annpoKc~M~pO

aanuc s non~HOMaM~ rpe r seã c r eneuu , K034><t>~Il~eHT~ KOTOPblX BbI4~ç;

nanucs no MeTOAY Ha~MeHbW~X KBaApaToB. OTKnOHeH~e AaHHblx xanuô
POBK~ OT annpoKc~M~PYIO~~X Kp~B~X He npeBblwaeT 0,6 MTn. 

4T06~ 0lleH~Tb Bn~AH~e pe)f{~Ma n~TaH~A MarH~Ta Ha <tJOPMY npOCT
paHCTBeHHoro pacnpeAeneH~A MarH~THoro nonA, ~sMepeH~A KapTbI 
nónA 6b1n~ BblnonHeH~ np~ Tpex SHa4eH~AX TOKa B036Y)f{AeH~A MarH~

Ta: 0,8; 1,1 ~ 1,5 KA. np~ Ka)f{AOM TOKe ~3MepeH~A npoBOA~n~Cb 

BABa 3Tana. BHa4ane KoopA~HaTHO-~3Mep~TenbHoe YCTPO~CTBO pac
nonaranOCb cneBa OT npOAonbHO~ OC~ MarH~Ta ~ ~3Mepfln~Cb 3Ha4e. 
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PHc.2. XOY-CeqeHHe KooPAHHaTHoH ceTKH, B Y3nax KOTO

POH H3MepHnHcb KOMnOHeHTW BeKTopa MarHHTHoH HHAYK~HH. 

OCb Z uanpaaneaa OT uaemonarens , ~H<ppaMH o603HaQeHhl 

nopHAKoBwe HoMepa (X,Y) -KooPAHHaT npoAonbHwx nHHHH Z. 

H~~ MarH~THo~ ~HAYK~~~ B npaBo~ 4acT~ non~ B·Y3nax KoopA~HaT
HO~ CeTK\;1, nexaurax B nnOCKOCT~X VOZ np~ X = X 1~ Xg • 3aTeM YCT
pO~CTBO cAB~ranocb enpaao ~ aunonuanncs ~3MepeH~~ np~ X=X g+~7' 
06nacTb nepeKp~T~~ npoMepeHH~x 4acTe~ non~ COCTaBn~n~ 1105 TO
4eK anons n~T~ nponons aux n~H~~ B nnOCKoCT~ ripa X = X 9 • 

nOcTyna~ll.la~ B 3BM ~H$opMa~~~ nOABepranaCb npeABap~TenbHo~ 
o6pa6oTKe ~ 3an~C~BanaCb Ha MarH~THY~ neHTY /Mn/. Pe3ynbTaT~ 
~~Kna ~3MepeH~~ Morn~ 6~Tb npeACTaBneH~ Ha 3KpaHe A~cnne~ 

VT~340 An~ B~3yanbHoro aHan~3a. np~ Han~4~~ annapaTypH~X c60eB 
~n~ COMHeH~~X B npaB~nbHocT~ np~H~To~ ~H$opMa~~~ ~3MepeH~~ 

BAonb AaHHo~ n~H~~ npoBOA~n~Cb BHOBb. B AanbHe~weM 3an~caHH~e 

Ha M~ 3Ha4eH~~ Hanp~>KeH~~ Xonna An~ np~Moro ~ o6paTHoro HanpaB
neH~~ AB~>KeH~~ AaT4~Ka ycpeAH~n~Cb B Ka>KAo~ T04Ke ~ C nOMOll.lb~ 

Kan~6poBo4H~X CooTHoweH~~ nepeBOA~n~Cb B 3Ha4eH~~ MarH~THo~ 
~HAyK~~~. AaHH~e, oTBe4a~~~e neBO~ ~ npaBo~ 4acT~M MarH~THoro 

non~, npOBep~n~Cb Ha CW~BaeMoCTb B nepeKp~BaeMo~ o6nacT~. 
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3. PE~YnbTATbl 

Ilpexne acero 
HbIM\;1- MarH~THoe 

W~MEPEHMI1 

OTMeT~M, 4TO 
none oõnanaer 

BocnpO~·3BOA

c~MMeTp~e'~, 
~Moe nOJlY4eHHbIM~ 

coor ae r'cr eyourea 
AaH
3ep

KanbHo-c~MMeTp~4HO~ KOH$~rypa~~~ MarH~Ta cn12A-oTHoc~TenbHo Me
A~aHH~X nnOCKOCT.e~. OTKnOHeH~e OT CItfMMeTp~~, o~eHeHHoe no pa3
HOCT~ 3Ha4eH~~ ~HAYK~~~ B T04Kax Y npOT~BOnOnO>KH~X rpaH~~ 3a
aopa , He npe ssnuae r 0,4%. 

PHc.3. rp3~HKH 33BHCHMOCTH B (Z)-OCHOBHOfi KOMTIDHeHTW 

HHAYKl.J,HH TIpH <pHKCHpOBaHHbIX 3fraQeHHHX X H Y nnx TOKOB 

B036Y)l<r~eHHH MarHHT3 0,8 H 1,5 KA. 

8aB~01MOCT~ OCHOBHO~ KOMno~eHTbl ~HAYK~~~ B y OT nponone aoã 
KOopA~H.aTbl Z npu <!lJ-1KCl-:1poBaHHblx X ~ Y npcncr aaneuu Ha puc , 3 
T~n~4HWM~ rpa<!l~KaMK An~ ASYX 3Ha4eH~~ TOKa B036Y>KAeH~a~arH~Ta. 

C ysenK4eH~eM TOKa MarH~THoe nóne 3aMeTHO Ae$opM~PyeTC~: ~HAYK

~~~ B cepenuae Me>KnOn~CHoro s aaopa pacr e r õucrpee , 4eM Y «paes • 
TaK, OTHOC~TenbHdH Ben~4~Ha pa3HOCT~ 3Ha4eH~~ ~HAYK~~~ B ~eHTpe 

MarH~Ta (Bc) ~ Ha paCCTO~H~~ 1,3 M OT ~eHTpa no npoAonbHo~ QC~ 

npl-1 TOKe 0,8 KA COCTaBn~eT MeHbwe 1%, np~ 1,1 KA - OKono 2% 
1-1 np~ 1,5 KA - OKono 6%. np~ He~3MeHH~X ycnoB~~X pa3n~4~~ Mem
AY Kpl-1BblMI-1 B (Z) npO~Bn~~TC~ B OCHOBHOM B $opMe CKnOHOB Ha npu

y
rpaH~4H~X Y4aCTKax 3a30pa. CMell.leH~e n~H~~ Ha6n~AeH~~ Z OT 
MeA~aHHO~ nnOCKOCT~ MarH~Ta K n~6oMY non~cy np~BOA~T K POCTY 
KpYTI-13HW CKnOHoB /CM.Kp~B~e a/ ~ 6/, r/ ~ A//, 4TO eCTeCTBeHHO 
O>K~AaTb BB~AY ~30rHyTocT~ crYll.la~Il.l~XC~ Y non~COB c~nOB~X n~H~~ 

cnaAa~ll.lero MarH~THoro non~. np~ TOKe 1,5 KA Ha~6onbwa~ KpYT~3

Ha cnaAa nonR no npoAonbHo~ oc~ MarH~Ta COCTaBn~eT 0,06 Tn/cM, 
a no napannenbHO~ e~ n~H~~ B ABYX CM OT nnOCKOCT~ non~ca 

5 



HOCTflMl-1 KOHCTPYK4l-1H KpenIleHl-1i:1 nOIlIOCHblX HaKIlaAOK. 

By,Ti\ 
XapaKTep l-13MeHeHl-1f1 

nepe4H~X HanpaBIleHl-1RX 
nOIlfl B no
l-1IlIlIOCTPH

PyeT pl-1c.4, Ha KOTOpOM nOKa3aH~ 

3aBl-1Cl-1MOCTl-1 B y(X, Y) AIlfl cpeAHei1 
XOY-nIloCKOCTl-1 MarHl-1Ta npl-1 TOKax 

1,8 0,8 l-1 1,5 KA. nOA06HYIO $OPMY 
11MeIOT TaK>Ke l'1 rpa$l-1Kl-1 S(X, Y) -l-1H
TerpaIla no Z 0CHOBH0i:1 KOMnOHeHT~ 

l-1HAYK4l-1H. B cpeA~HHoi:1 06IlacTH, 
cocTaBIlfllO~ei:1 OT 55% /npl-1 1,5 KA/ 
AO 65% /npl-1 0,8 KA/ npOMepeHHoro 
~6beMa, BeIll-14l-1Hbl S(X, Y) B npeae

1,0 nax ~1% COBnaAalOT co 3Ha4eHl-1eM Sc
HHTerpana HHAYK4l-1H no OCl-1 MarHl-1Ta. 
3TO 06CTOflTeIlbCTBO l-1 TOT $aKT, 
4TO B Tl-1nl-14H~X YCIlOBl-1f1X 3KCnepl-1
MeHTa B 3T0i:1 06IlacT~ npOXOAflT 
TpaeKTOpl-1H OKOIlO 80% perHCTpl-1pye
M~X 4aCTl-1~, n03BOIlfllOT l-1CnOIlb30-· 
BaTb OAHopoAHoe MarHl-1THOe nOIle, 
l-1HAYK4HFI xoropor-o paBHa Bc l-1 npo
TfI>KeHHOCTb L = SrlBe, B K94ecT ae 
YA06HO~ AIlFl npl-1~l-1>KeHH~X paC4eTOB 

y 
MOAeIll-1 peaIlbHoro nOIlFl MarHl-1Ta 

PHc.4. 3HaqeHHH By(X, Y) cn 12A. l-'13MepeHHble 3Ha4eHl-1f1 Bc' 
B cpeAHeH XOY -nnOCKOCTH S C l-1 L npl-1BeAeHbl B Ta6Ill-14 e• 

MarHHTa npH TOKax B03õY~Ae 04eBl-1AHO, 4TO 3aAa4a npe4l-13l-10H

HHH 0,8 H 1,5 KA. H~X H3MepeHl-1i:1 HMnYIlbCOB 4acTH4 
Tpe6yeT aKKypaTHoro Y4eTa npocT

o,16 TIl/CM. B 70 CM OT r opueaax r paauu 3930pa l-1I;iAYK~l-1f1 pac-, 
ceanaoro nona BO scex CIlY4aflX He npe asuuae r 2,5% OT Bc' B6Ill-13l-1 
60KOBblX KpOMOK nOIllOCOB Ha6IllOA,alOTcFI HeKoTopble noxans aue HeoAHO
POAHOCTH nOIlFl /Kpl-1Bafl B//, 06ycIloBIleHH~e, nO-Bl-1Al-1MOMY, oc06eH

paHcTBeHHoi:1 CTpYKTYPbl MarHl-1THOrO nOIlfl, 3aMeTHO HeoAHopoAHoro 
Ha nepl-1$epl-1H pa604ero 3a30pa MarHl-1Ta. 

Ilonepe-ruan Bx l-1 nponons uaa B Z KOMnOHeHTbl MarHl-1THoi:1 l-1HAYK
4l-1l-1 cy~ecTBeHHbl B OTHOCl-1TeIlbHO He60Ilbwo~ 06IlaCTl-1 Ha KpaRx 3a
30pa. ~X BKIlaA B OTKIlOHfllO~YIO ~l-1Ily MarHl-1Ta 04eHl-1BanCfI nyTeM cpaa
HeHl-1f1 yr IlOB OTKIlOHeHl-1f1 ep 4aCTl-1~ c 3aAaHHbIMl-1 l-1MnYIlb CaMl-1 AIlfl Aayx 
aap~aHToa pac4eTa: c Y4eToM Bce~ KOMnoHeHT BeKTopa l-1HAYK~l-1l-1 

1>(B) l-1 C Y4eTOM 'TOIlbKO OCHOBHOl-1 KOMnOHeHTbl - 1>(B y). Oxaaanoc s , 
4TO CreAHeKBaApaTl-14Hafl OTHOCl-1TeIlbHaFl norpewHocTb B B~4l-1CneHl-1l-1 

yrna 1> npl-1 npeHe6pe)l(eHl-1l-1 KOMnOHeHTaMl-1 B X l-1 13 Z COCTa anae r 
OKOIlO 0,02%. Ha pl-1cc 5 B Ka4eçTBe npl-1Mepa npl-1BeAeHO pacnpeAe

neaue paaaocreü t1ep = cf.>cih - ep(B) AIlR npor oaoa c l-1MnYIlbCaMl-1 
3,975,6 r3B/c npl-1 cpeAHeM yrIle 

y 
OTKIlOHeHl-1f1 0,21 paA. CpeAHe=5 

KBâApaTH4Hoe OTKIlOHeHl-1e AIlfl aror o pacnpenene-ura a = 4, O ·10 pap.. 

6 

TaõnH~a 

OCHoBHwe XapaKTepHCTHKH nonH 9neKTpOMarHHTa Cnl2A 

TOK I1HAYKU;HH I1HTerpan nonH 3llJllJeKTI1BHaH 
B03õY:>KAeHHH B u;eHTpe no npoAonbHoH OCH AnHHa 

MarHI1Ta 

I, KA BC' Tn S c' Tn· CM L, CM 

0,8 1,001 326,8 326,5 

1 , 1 1,373 445,3 324,3 

1 ,5 1 ,797 573,6 319,2 

~ PHc.5. fI1CTprpaMMa pa3HOCTeA 

80 
t-.cf.> = et>(B) - <,6(B ) vrno a OTKnOHe

.Y
HHH, Bbll-IHCJleIJHbIX AnH npOTOHOB 
c HMnynbcaMH B HHTepBane 

60 
3,975,6 f9B/c c Y4eTOM Bcex 
KOMnOHeHT BeKTopa HHAYK~HH B 
H TonbKO KOMnOHeHTbl 13 • 

.Y 

40 

20 

nOCKOIlbKY Y4eT Bcex KOMno
HeHT l-1HAYK4l-1l-1 He AaeT O~YTl-1MOrO 

-1-2 O 1 2 B~l-1rp~Wa B T04HOcTl-1 onpeAeIleHl-1f1 
-4

âtp,10 pciô l-1MnYIlbca, B 
naCb TOIl~KO 

AaIlbHe~weM y4l-1T~B~

OCHOBHafl KOMnOHeH
Ta B y• 

4. OCOGEHHOCT~ METOn~K~ ~ nOrPErnH9(T~ ~3MEPEH~~ 

npOBOAl-1BWaflCfI B XOAe l-13MepeHl-1~ 06pa6oTKa l-1H$OPMa4l-1l-1 06Hapy
)l(l-1Ila, 4TO AaHH~e AI1R npflMoro l-1 o6paTHoro HanpaBIleHl-1~ ABl-1)1(eHl-1f1 
AaT4l-1Ka Ha Y4aCTKax HeOAHopoAHoro nOIlfl Cl-1CTeMaTl-14eCKl-1 pa3Ill-14a
IOTCfI. XapaKTep pa3Ill-14l-1~ l-1IlIlIOCTpl-1pyeT pl-1c.6,. Ha KOTOpOM B 3aSl-1
Cl-1MOCTl-1 OT Z-KOOPAl-1Ha Tbl npl-1BeAeHbl pa3HOCTl-1 t1B (Z.) = (B->r{B+).

~ ~ Y 1 ~ Y -y 1 
3Ha4eHl-1l-1 HHAYK4l-1l-1, l-13MepeHH~X BAOIlb cpeAHeH npOAOIlbHOl-1 Ill-1Hl-1H 
np« ABH)I(eHl-1l-1 AaT4HKa cOOTseTCT BeHHO '10 6 pa TH0 11 l-1. IlnpflMoll. Ha6
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OTMe4eH B 17/~, nO-B~A~MOMY, Bo06~e 
MeTOA~K~ ~3MepeH~~. 

" 

._, ..~ 

.-

...... . 
nOAIOC MArHHTA I I : r.,,-10 

6I\JM~~t .. 
• 

•
•

10~ •••• .........' 
0-

nDAaeM~~ 3$$eKT 6wn paHee 
XapaKTepeH AnR Bw6paHHO~ 

400 
Z,CM 

PHc.6. BenHQHHW pa3HocTH âB 3HaqeHHQ HHAYK~HH, H3Me
pemrsrx nnorrs cpernreü rrpOAOn~HoQ nHHHH Z rrpn ABH)KeHHH 

naTQHKa B rrpoTHBOrrOnO)KHhIX aanpaanenaax , 

nOcneAY~~~~ aHan~3 nOKa3an, 4TO AnR KamAO~ n~H~~ 06e rpynnbl 
AaHHWx npeAcTaBnR~T OAHY ~ TY me $YHK4~oHanbHY~ 3aB~C~MOCTb 

By(Z), ecnu c-urrar s , 4TO (B;>i =By(Zi + ~Z) ~ (B~)i =B (Zi-~Z), 
Ae~CTB~TenbHO, c Y4eToM KoopA~HaTHoro CAB~ra ~ZJ cocTaê~Bwe
ro B H~weM cnY4ae 1,6 MM, ~HTepnon~pOBaHHwe 3Ha4eH~R B-(Z.)+ Y 1 
~ By(Zi) cornaCY~TCR MemAY c060~: ~X pa3HOCT~ pacnpeAenR~TCR 

no Z CToxaCT~4ec'K~, B 30Hax HeOAHopOAHoro nona ypoaeus qlIlYK
Tya4~~ Ha nopRAÓK MeHbwe pa3Hoct~ ~CXOAHWX 3Ha4eH~~ ~HAYK4~~. 

H~n~4~e 06~ero AnR Bcex T04eK KoopA~HaTHoro CAB~ra nOATBepm
AaeTCR OT4eTn~BO npOCMaTp~BaeMO~ no BCe,~ ~oBoKynHocT~ AaHHblX 
nponOP4~OHanbHOCTb~ 3Ha4eH~~ âBy (Z. i) BeIl~4~HaM npO~3BOAHO~ 

dB y/dZ np~ Z == Z.i' 3TO MomHO B~Ae,Tb, B 4aCTHOCT~, conOCTaB~B 

Aa8Hwe p~c.6 ~ KP~BY~ a/ p~c.3. TaKoe COOTBeTCTB~e CB~AeTeIlbCT

ByeT o ·nnaBHOM.XápaKTepe $YHK4~~ By(Z) ~ ~X npaKT~4eCKO~ n~

. He~HOCT~ B ~HTepBanax 2AZ. MomHo nOIlaraTb n03TOMY, 4TO B03H~K
uiue BcneACTB,~e CAB~rOB ±âZ oTKnOHeHl:'1R ~~MepeHHblX 3Ha4eH~~ It1H
A~K4~~ B3a~~~0 KOMne~c~p~~TCR npH ycpeAHeR~~ ~ He Bn~R~T, ta~ 

~~~ 06pa30M, Aa KOHe4HW~ pe3yn~Tat ~'MeóeH~~~ 
C Apyro~ CTOpOHbl, pa3n~4~e conocraanaeaax r pynn ' AaHHblX 

YCIlomHReT npo~eAYPY npOBepK~ ~X cornaC~BaHHOCTl:'1 'ç 4eIlb~ ~C

K1J~4~H~R .B03MOmHbIX OW~60K ~3':"3q -annaparypuux c60eB. Anr,QPwJ:
'MO~, '06ecne4~Ba~~It1M B 3T~X YCIloa~R~'3W$~Kt~BHWH KOHTpDIlb c no-' 
MO~~~ 3BM pa6dTW anna~aT~pw K npaB~nbHOCT~ np~HRTO~ ~H$bpMau~~, 

'" 

a 

;.. 

MomeT cnym~Tb cpaBHeH~e ~HTepnonHpOBaHHWX c y4eToM KoopA~HaT
uoro CAB~ra 3Ha4eH~~ ~HAYK4~~ B+(Z.) ~ B-(Z.) .np~ 3TOM Ben~4~Hy 

y 1 Y 1 
CAB~ra He06xOA~MO onpeAen~Tb no AaHHWM nepBWX 4~KnOB ~3MepeH~~ 

~3 ycnoaua : ~ IB+(Z.) - B-(Z.)\ == mino
i y 1 Y 1 

J
 
OCHOBHOH np~4~HO~ BWRBneHHO~ KooPA~HaTHO~ Ow~6K~ RBnReTCR
 

npemAeBpeMeHHaR BWAa4a caruana 11l-13MepeH~e" OT KOOPA\-1HaTHoro
 
YCTpo~cTsa, 06ycnoBIleHHaR pa3MepaM~ cseTOBoro nY4a ~ 4YBCTB~


TenbHoH 30HW $OToA~oAa $Cr, a TaKme W~P~HO~ ~ene~ B npepWBa~~e~
 

nY4 MacwTa6Ho~ neHTe. Ben~4~Ha ynpemAeH~R cy~ecTBeHHo B03pacTa

eT ~3-3a A~$$Y3Horo oTpameH~R CBeTa np~ HeAocTat04HoM 3a4epHe

H~~ CTeHOK pa604ero 3a30pa $Cr ~ nOBepxHocT~ neHTW • 

CAB~r B KooPA~HaTe MomeT npoRB~TbCR ~ KaK 3$$eKT, cBR3aHHw~ 

c TeM, 4TO np~ AB~meH~~ AaT4~Ka B HeoAHopoAHOM none HanpRmeH~e 

Xonna ~3MeHReTCR BO BpeMeH~. nepeXOAHwe np04eccW, npO~CXOAR~~e 

np~ 3TOM BO BXOAHWX RC-4enRX ~3Mep~TenbHO~ C~CTeMW, B TO~ ~n~ 

~HO~ Mepe OTpama~TCR Ha pe3ynbTaTax ~3MepeH~~. B 4aCTHOCT~ 

/CM., Hanp~Mep, /8//, ecn~ HanpRmeH~e Ha BXOAe RC-4en~ ~3Me

HReTcR no n~He~HOMY 3aKOHr, TO Ha ee BwxOAe OHO ~3MeHReTCR no 
TOMY ,me 3aKOHY c OTCTaBaH~eM Ha nOCTORHHY~ BpeMeH~ uena T = Re. 
B UB TR 1652 np~ BKn~4eHHOM BXOAHOM $~nbTpe Ben~4~Ha T = 50 MC, 
4TO np~ CkOpOÇT~ nep~Me~eHMR AaT4~Ka 2,5 CM/C MomeT ~M~T~pOBaTb 

KooPA~HaTHW~ CAB~r 1 ,25 CM. 4T06w ~36emaTb 3Toro, ~3MepeH~R 

aunonuanacs np« OTKI1~4eHH~I~ BXOAHWX $~nbTpax B UB, HecMoTpR 
Ha CH~meH~e noaexoaaunuueuuocr a no cnenaux , 

Apyr~M cneAcTB~eM AB~meH~R AaT4~Ka B HeOAHopoAHOM none RB
nR~TCR ~HAYK4~oHHwe HaBoAK~~ Ben~4~Ha ~M~T~pyeMoro ~M~ KooPA~

ua ruor-o cnaur a onpenenaer ca BblpameH~eM: ~ZH= y-l S .dZ/dt,rAe y
MarH~THaR 4YBcTB~TenbHoCTb'nX, S - nno~aAb neTn~, 06pa3yeMo~ 

I
 

nOAKn~4eHHwM~ K 3I1ekTpOAaM nx npoBoAaM~ Ha nnocKocT~, nepneH

AHKynRpHo~ ~3MepReMo~ KQMnOHeHTe ~HAYK4~~, ~ dZ/dt- CKOpOCTb
 
AnT4~Ka. 3TO BblpameH~e nonyueuo B npennonoxeuav , 4TO AI\í/~ZH=
 

= dB/dZ J rAe âB H= 11I/ y - nor peuruoc r e ~3MepeH~R MarH~T~O~ ~H.qYK


4~~,' oõycnoaneuaaa HanpflmeH~eM HaBOAK~ UH ' a dB/dZ - nP9~3


BOAHaR no Z ~;3'MépReMOI;:f' KOMnOHeHT.bl ~HAYK,4~~ /~HAeKC ee ycrioaxo
 
ony~eH/, Pac4ei no~a3WBae~, 4TO B ~3MepeH~RX~ nOA06HWX on~cw


Ba~MbIM, AIla. npaKT~4eCKH nonaor o nOAaBneH~R BJÍ~Rt-iHR ~HAYK4~OH


HWX HaBOAOK AQCTaT04HO T~~TeIlbHoro nepenneTeH~R nOABOA~MWX
 

K AaT4~KY npoaonoa , TaK, B. HaweM cnyuae, ecru- Aame AonYCT~Tb,·
 
4TÓ nnouiane OCTaBwe~CR 

, 

He~KOMneHc~pOBaHHO~ 4aCT~ nerna ,Cç>CTqB,-

IlReT 1 eM 2, TO \11 r orna Ben~4~Ha L\ZH 6YBeT MeHbw.e 0,03 MM.
 

B npOT~BononO~HOCTb C~CTeMaT\I14eCKOMY ~ 39KOHOMepHOMY xapaK
r epy Ae,'~CTB~R ~a,CCMOTpeHHbíx .cl>aKToP9B; HeKOTOpylO aeonoenerreu- . , HO'Ç'Tb' B '()TC~eT ,KOOPAIt1Hal'bl BHO,é\l1T $IlY;KTya4~R BpeMeH~ ablno.nHeH~R. 

~ 'onepeuaa ~3MepeHIifH sUB !TR 1652,.' a 3TOM éonsrxerpe peanuàoaan'I'" 

I
 
np~J;-l4~n à HaI1pro-:4H$PO:SbtX,. n(jeq6pa30BaTen~1:1 nocnenoearensuoro
 
np~6m:i)f{eH~R /CTyn~H4aT<;H70" yp_àBH'bBew~Ba':i~R/, OTn~4a~~!'1XC~ ~bICO

K!'1M 6bICTpoAe~cr.B~~M' /~p~Úv1R'AiU";npe06pa30BaH~R MeHblÚe f ~c/.
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OAHaKO 4T06bl 06eCne4111Tb He4YBCTBIIITenbHOCTb npuôopa K ceTeBblM
 
HaBOAKqM 4aCTOTO~ 50 r~ 11I ee rapMOHIIIKaM, Ha4ano npeo6pa30Ba
HIII~ nocne nocTynneHIII~ B UB BHeWHero nYCKOBoro ClllrHana CIIIHXPOHIII

3l11pyeTc~ Hanp~meHllleM nIllTa~~e~ ceTIII.OTC~Aa Bo3HIIIKaeT HeonpeAeneH

HOCTb +10 MC MOMeHTa 1113MepeHIII~ 11I, cneAOBaTenbHO, HeonpeAeneH

HOcTb ~0,25 MM OTc4111TwBaeMo~ KooPAIIIHaTW, 4TO, B CBO~ o4epeAb,
 
nPIIIBoA~T K norpeWHOCTIII 1113MepeHIII~ IIIHAYK~1II111 B 06naCTIII 60nbWIIIX 
rpaAllleHToB. nplII KpYTIII3He cnaAa non~ 0,2 Tn/cM Halll6onbwa~ a6co
n~THa~ oWIII6Ka oTAenbHoro 1113MepeHIII~ MomeT COCTaBIIITb 5 MTn. B Ha
weM cnY4ae 3Ta Benlll4111Ha onpeAen~eT BepXH~~ rpaHIII~y $nYKTya~1II111 

1113MepeHHWX 3Ha4eHIII~ IIIHAYK~1II111 Ha Manwx Y4aCTKax MarHIIITHoro nonR 
B6nlll3111 KpOMOK non~CHWX HaKOHe4HIIIKOB MarHIIITa. 

B 6onbwe~' 4aCTIII Memnon~CHoro 3a30pa, rAe none 6nlll3KO K OAHO
POAHOMY, cpeAHeKBaApaTIII4Hoe o r xnoueuae 1113MepeHHblX AnR ABYX Ha
npaBneHIII~ ABlllmeHIIIR AaT4111Ka 3Ha4eHIII~ IIIHAyK~1II111 OT IIIX nonYCYMMbl 
cocTàBnReT Bcero 0,2 MTn, 4TO cooTBeTcTByeT Halll6oIlbwe~ 4yBCT
BIIITenbHOCTIII UB TR 1652. T04HOCTb onpeAeneHIII~ Benlll4111HW IIIHTerpa
na IIIHAYK~1II111 no npoAonbHwM nIllHIII~M o~e~IIIBanacb nyTeM cpaBHeHIIIR 
rpynn AaHHblX Ilnp~Mo"_llo6paTHoll, 11I xapaKTeplll3yeTcR cpenaexaan
paTIII4HWM OTHOCIIITeIlbHWM oTKnOHeHllleM ~0,01%. 

5. AnrOPl-1TMbl Bbllll-1CnEHl-1R l-1MnynbCA 

~aHHwe o MarHIIITHOM none IIIcnOIlb30Banlllcb nplll BW4111cneHIIIIII Ha
60pa Tlllnlll4HWX TpaeKToplII~, npeACTaBIlR~~IIIX TpaeKToplll1ll perlllCTplII
pyeMwx cneKTpOMeTpOM 4aCTIII~. 3TIII BW4I11CIleHIII~ B KOHe4HOM C4eTe 
IIIMenlll ~enb~ Bwpa3111Tb B aHanIllTIII4eCKO~ $OpMe: 

p = F (X l' Y l' X 2 • Y2' q;) /1/ 

COOTHo~eHIII~ MemAY IIIMnynbcoM 4aCTIII~W~) 11I 1113MepReMWMIII B 3Kcne
plIIMeHTe Ben1ll4111HaMIII: eX,Y)-KooPAIIIHaTaMIII To4eK nPRMOIlIIIHe~Horo 

IITpeKal1 4aCTIII~bl nepen MarHIIITOM / Xl' Y1 - B nnOCKOcTIII MlllweHIII, 
X 2 - B nnocKocTIII npOBon04HO~ KaMepw nepeA BXOAOM B MarHIIITHoe 
none III. Y2 - Ha BwxoAe 11I3 nonR/ 11I yrnoM oTKnOHeHIIIR 4aCTIII~W 

B MarHIIITHOM none (~). 
Hauans aae ycnoBIIIR AnR KamAo~ r paexropu« sanaaanacs KOM6111

Ha~lIIe~ 11I3 npeABaplIITenbHO Bbl6paHHblX AIIICKpeTHblX 3Ha4eHIII~ napa
MeTpOB Xl' YI' 11I IIIMny,nbca p, a yr on q; onpenenancaX2' Y2 
nyTeM 4111cneHHoro IIIHTerplllpOBaHIIIR ypaBHeHIIIR ABlllmeHIIIR 3ap~meHHO~ 

4aCTIII~b1' B MarHIIITHoM none , 
no pe3ynbTaTaM BW4111cneHIII~ cocTaBn~nacb Ta6nlll~a COOTHowe-

HIII~:'\ (Xl) i' (Y1) j ' (X2) k ' (Y2)~' P - q; ijkrm ,4l11cno KOTOpblXrn 
6b1no paBHO np01ll3BeAeHIII~ N1N2N3N4N5-4111cen AIIICKpeTH~X 3Ha4e
HIII~ YKa3aHHwx BXOAHWX napaMeTpOB, cooTBeTcTBeHHo. 

3aTeM B rpaHIII~ax MHomeCTBa 3Ha4eHIII~ ~ ijkr m onpeAen~nlllCb N 5 
$1II~ClllpOBaHHWX 3Ha4eHIII~ ~m,1II nYTeM 06paTHO~ IIIHTepnon~~1II111 CTpOIll

10 

! '
 

il
 
nacs r aõruiua COOTHoweHIII~: ex 1) i ; (Y1 )j' (X2) k~ (Y2 )e, ~ m - P ijke m • 

;;1 KOTopa~ 11I cnymlllna OCHOBO~ An~ HaxomAeHIII~ annpOKcIIIMlllpy~~e~ $YHK
~V1111 /1/ B ~BHOM BIIIAe /9/ . 

T04HOCTb nplll6nlllmeHIII~ o~eHIIIBanaCb no Benlll4111He cpeAHeKBaApa~ 

TIII4Horo oTKnOHeHIII~ pacnpeneneuaa Benlll4111H (p - p ')jp, rne p - IIIC
xOAHwe 3Ha4eHIII~ IIIMnynbca nplII BW4111cneH~1II TpaeKTopM~, p' - 3Ha
4eHIII~ IIIMnynbca, BOCCTaHOBneHHble c nOMO~blO HaC1,a;eHHOH annpOKCIII
Mlllpy~~e~ $YHK~IIII11. Heo6xOAIIIMWH AJl~ TaKOH o~eHKIII Ha60p TpaeKTO

I 

f" 
p~~ pa3wrpwBanc~ cnY4a~HwM 06pa30M, IIICXOA~ 11I3 paBHOMepHblX pac

J npeAeneHIII~ BXOAHbl.X napaxerpoa B IIIX 06naCT~X 1113MeHeHIII~. 

BwpameHllle An~" 
1113MepeHIIIH, õuno 
Ba: 

-1 
p == 222 2 

i j k f 

$YHK~1II111 /1~ aAeKBaTHoe T04HOCTIII MarHIIITHWX 
nonyueao B BIIIAe paanoxeaua no nonlllHOMaM 4e6blwe

2 Cijkem Ti'(X I) T j (Y I ) Tk(X2 ) Te (Y ) T (~). /2/2 m m 
l 

/3Ha4eHIII~ $lIIrYPlllpYIO~lIIx 3AeCb $1II31114eCKIIIX Ben1ll4~H HOpMlllpOBaHbl 
B cOOTBeTCTBlII1II c oõnacr s o 1113MCHCHIM'i élprYMeHTa nOnl-1HOMOB 4enbl
weBa Tn(X) =cos(~arecosX)!. T04HOCTb nplll6nlllmeHIII~ c nOMO~blO AaH-
Horo BwpameHIII~ nplll 174 K03$$III~lIIeHTax Ci'k~ COCTaBlllna OKono 

80 J m
0,0 10. 

OAHaKo nplll onTIIIManbHOM nplll6nlllmeHIIIIII pa3nomeHllle no nonlll-
HOMaM 4e6blweBa onpeneneuo , K coxaneuuo , He AJl~ acer-o 
OXBaTblBaeMoro cneKTpOMeTpOM IIIHTepBana IIIMnynbcoB /To4Hee, yrnoB 
OTKnoHeHIII~ ~ /, a rons xo An~ cpeAHe~ ero 4aCTIII, OTBe4alO~e~ 

B OCHOBHOM Y4aCTKY 100-npo~eHTHoH reoMeTplll4ecKo~ 3~eKTIII~HOCTIII 

YCTaHOBKIII. HeCOOTBeTCTBllle 3aAaHHoro 11I Ae~cTBIIITenbHoro IIIHTepsa
nOB 1113MeHeHIII~ napaxerpe ~ oõycnoaneao CBóHCTBaMIII nonaaoaoa 
4e6blweBa 11I npoueriypoà Bbl4l11cneHIII~ K03$$III~lIIeHTOB paanoxeuas , 
Aeno B TOM, 4TO nplII BwnonHeHlII1II 3TO~ pnepa~1II111 npeAnonaraeTC~ 

He3aBIIICIIIMOCTb napaMeTpOB pa3nomeHIII~ 11I Tpe6yeTc~, 4T06bl Bce IIIX 
C04eTaHIIIR 6wnlll npeACTaBneHW B IIICXOAHWX 4111cnOBblX COOTHoweHIII~X. 

nplII TaKOM YCnoBlII1II rpaHIII4Hwe 3Ha4eHIII~ IIIMnynbca onpeAen~IOTC~ no 
caMblM IIHe6naronplII~THbIM" KOM6I11Ha~III~M KooPAMHaT BXOAHoro ITpeKa" 
4aCTIII~w 11I, XOT~ 06naCTb npOMepeHHoro non~ c M36b1TKOM nepe~pw
BaeT pa604ee npoçTpaHCTBO MarHIIITa 1 3aAaHHbI~ IIIHTepBan IIIMnynbcoB 
/a cneAOBaT~nbHO, 11I yrnoB ~/ OKa3WBaeTC~ MeHbwe peanbHoro. 

~Jl~ KOMneHca~1II111 OTMe4eHHoro HeAoCTaTKa anroplllTM BW4111cneHIII~ 

I IIIMnynbca c nOMO~b~ pa3nomeHIII~ /2/ 6wn AononHeH BwpameHllleM, npeA
CTaBn~BWIIIM IIIMnynbc 4aCTIII~bl B BIII~e pa3nomeHIII~ nó cTeneHRM napa
MeTpOB Y2x 2,\'II 

I P (X 2' Y2 ' 4» == 

,. 
napaMeTpw Xl 11I 

l 
paCCMOTpeHIII~, 

paMeTpOB An~ KamAóro . 

\ 

11I ~: 

2 2 3 

2 
k==O 

(2
f=o 

(I Ckem X m) Y~ ) ~ k (3). 
m=O 2 2 

/3/ 

YI,KaK 
a yrnw 

HalllMeHee cy~e~TBeHHwe, 6wnlll IIICKn~4eHW 11I3 
0TKnOHeHIIIR nplll pa3Hwx 3Ha4eHIII~X 3TIIIX na
Ha60pa nepeMeHHwx eX .Y '~)k~ ycpeAHRnlllCb.2 2, t m 
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1. MeTOAl-1Ka H3MepeHHH MarHl-1THOrO nonA ABH>KYll\HMCA AaT4l-1KOM 
Xonna n03BonReT 06ecne4HTb B~COKY~ /AO 0,1%/ T04HOCTb H3Mepe
HHH npocTpaHcTBeHHoro pacnpeAeneHHR noneH B MarHHTax, aHanOrl-14
H~X 3neKTpOMarHl-1TY Cn12A. 

2. npl-1 Hcnonb30BaHHl-1 AaHHo~ MeTo~HKH B l-13MepeHHRX MarHl-1TH~X 

noneH, OTnH4a~ll\HXCA CnO>KHOH npocTpaHcTBeHHOH CTPYKTYpO~ l-1 60nb
WHMH 3Ha4eHHAMH rpaAHeHTa HHAYKUHH, He06xoAl-1MO Y4l-1T~BaTb B03
MO>KHOCTb BnHAHHR Ha pe3ynbTaT~ H3MepeHl-1H paCCMOTpeHH~X B HaCTOA
ll\eM C006ll\eHHH 3$$eKToB, B03Hl-1Ka~ll\HX BcneAcTBHe ABl-1>KeHl-1A AaT4l-1Ka. 

3. npOBeAeHH~e oueHKH n03BonA~T nonaraTb, 4TO norpeWHOCTb 
B onpeAeneHHH HMnynbca perHCTpl-1PyeMOH cneKTpOMeTpOM 4aCTl-1U~, 

06ycnoBneHHaR HeT04HOCTRMH \113MepeHHH npOCTpaHCTBeHHoro Qacnpe
AeneHHR MarHHTHoro nonR 3neKTpOMarHHTa Cn12A H nOcTpoeHHoro Ha 
ocHOBe nonY4eHHWX AaHHWX onTHManbHoro anropHTMa BW4HCneH\IIA Be
n\ll4HHW HMnynbca, He npeB~wa~T 0,15%.00 

ABTOPW 6naroAapHw C.A.ABepH4eBY 3a cOAeHcTBHe npOBeAeH\II~ 

PHC. 7. I'HcTorp3MMbJ OTKJlOHCHHH t'\p = P_P'. Bblt.IHCJIeHHbIX 

3Hél tICHHH H!'1nYJlbCa (p ') 0'1' 3L1A3HHbIX (p) , nOJlyt.IeHI-IbIe lJ)151 

HHTeJH33JW HMnYJlbCOB 3 t 9 -:-5',6 r3B/ c npu ncnorrs s onauaa 

BbIp3)l(eHHH: a / - p33JIO)l(eIIHH no n031HH0!'1aM 'Ie õsnue aa 

/ t74 K031!xl>Hll,HeWl'a/, 6/ - pa3JlO)l(eHHH B BHAe cr-erre mror-o 

pana /36 K03<PcPHIJ,HelfToB/, B / - npH631H)l(eHHH o.u.1I0pO,L~HOro 
003151 /OAH3 KOHcTaHTa/. 

Bblpa>KeH\IIe /3/, conepxauiee 36 K03$$\IILll-1eHTOB C np\ll l-1CnOnbD 
k r m' 30BaH\IIl-1 ero B Ka4eCTBe caMOCTORTenbHoro anrOpl-1TMa, 06eCne4l-1BaeT 

T04HOCTb npl-16nl-1>KeHl-1A OKono O,2~. 

·npl-1 06pa60TKe cneKTpOMeTpl-1~eCKOH l-1H$opMaLll-1l-1 B peanbHOM Bpe
~eHl-1 3KCnepl-1MeHTa l-1CnOnb30BanCA HaH60nee npOCTOH l-1 3KOHOMH~H 

no BpeMeHH C4eTa artr opurj« - " nPH6nl-1 )1{e HHe OAHopOAHoro nona!": 
p = C 4J -1. B cnyuae , «orna Y4l-1TbIBaeTCR r ons KO OCHüBHaA KOMnoHeHTa 
HHAYKLlHl-1 By: C == c < r By(L)dL> 3B/c oaa , r ne c - Benl-14HHa.CKO
pOCTl-1 caer a B BaKYYMé', Bblpa>KeHHaR B MC -1 , a < f B y(L)dL >- ycpea-

L	 . 
HeHHoe no BceMY Ha60py TpaeKTOpl-1H 3Ha4eHHe l-1HTerpaIla l-1HAYKLll-1l-1 
no nl-1HHl-1 ABl-1>KeHHR 4aCTl-1L1, Bblpa>KeHHOe B Tn·M. T04HOCTb npl-16nl-1
>KeHl-1R AnA 3Toro anrOPHTMa COCTaBnReT npl-1MepHO O,5~. 

AnR conOCTaBneHHR B03MO>KHOCTeH Bcex nepe4l-1CneHHWx ~nrOpl-1T

MOB Ha pl-1c.7 npHBeAeH~ COOTBeTCTBY~ll\He l-1M rHCTorpaMM~ pacnpe
Aenelil-1R Benl-14HH np=p-p' AnA l-1HTepBana l-1MnynbcoB 3,9-:-5,6 f3B/c. 

MarHHTHWX H3MepeHHH, T.H.Bon06yeBoH, E.A.MaT~weBcKoMY \11 6.K.Ky
PATHHKOBY, Y4aCTBOBaBWHM B pa3pa60TKe H \113rOTOBneHH\II KOOPA\II
HaTHO-\II3MepHTenbHoro YCTpOHCTBa. 
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}3AKnlO4EHHE 

PYKonHCb nocTynHna B H3AaTenbcKHH OTAen_ija OCHOBe npOBeAeHH~X paccMOTpeHl-1H MO>KHO CAenaTb cneAY~ll\He ; 
29	 RHBapA 1986 rOAa.OCHOBHble BbIBOAbl. 
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AJKrnpe!1 D, C. H AP. 
H3MepeHHR npocTpaHcTneHHoro pacnpe.r:~enennR 
MarHHTHoro nonR 3neKTPOMarHHTa CTI12A 

13-86-52 

0TIHC3Hbl TIPOI_\e,I:Iypa H pegynbT3Tbl H3MepeHm'J Tonorpa¢HH TIOJJR 
THTIOBOf'O 3JJeKTpOMarHHTa CTII2A, HCTI0Db3yeMoro B COCTaBe ycTa
HOBKH MACTIHK ,I:InR npel\H3HOHHbJX H3MepeHHJ:i HMnynhCOB gapRJKeHHhiX 
qaCTHl\ B 3KCnepHMeHTax Ha nyqKax CHHxpo¢agoTpoHa OHHH, Pac
cMoTpeHbl HeKOTOPble OC06eHHOCTH TipHMeHeHHOH MeTO,I:IHKH 11 ,[\BHJKyll(e
rOCR .r:~aTqHKa Xonna" H npe.r:~noJKeH anropHTM 3¢¢leKTHBHoro KOHTpo
nR l·!H¢opMal\HH B XO,[Ie MarHHTHblX H3MepeHHH • TipHBe,[leHbl COOTHOme
IIHR, CB R'3b1Ba!OlllHe HMTJYJibC qacTHI_\bl C KOOp,I:IHHaTaMH ee TpaeKTOpHH 
B CneKTpOMCTpe H !\3HHb!M11 0 Mi!f'HHTHOM TIOJil' • 

PaooTa llhmOJJI!PHa 11 Da6opaTopHH Bbi'HiCJIHTenbHOI'l Tl'XHHKH 
11 aBTOM;JTW13!(11H OlJ5111. 

Coo6lUCHHe 06'be}lHHeHHOro HHCTHTyra llllCpHbiX HCCJJellOB3HHij, lly6ua 1986 

TiepeBO)\ 0. C. Bimot·p;lJ\OJH>ii 

Azhgirej L.S. et al. 13-Bfi-52 
Measurements of Ma~netic Field Space Distribution 
of SPI2A Magnet 

A procedure and results of measuring the magnetic field 
of the SP12A magnet are described, This magnet is used in 
HASPIC spectrometer for precise determination of charged par
ticle momenta in experiments with JINR synchrotron beams. 
Some peculiarities of "moving Hall device method" are consi
dered, and the effective algorithm for testing data during 
the magnetic measurements is given, Expressions for calcula
ting the momentum of a particle from coordinates of its tra
jectory through the spectrometer with the knovm magnetic 
field are given, 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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