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10be,ll;KHeHHOrO KHCTKTyTa Hp;epHbiX 

KCCJie,ll;OBaHKii 

lUI 06'be,llHHeHHOrO HHCTHTyTa JI,llepHbiX 

!IOTCJI CaMOCTOJITenbHhiMH ny6nHKaD;HJIMH. 

TBHH co cT. 4 YcTaBa O.H..H.H.. 0TnH'IHe 

laKJIIO'IaeTCJI B TOM, 'ITO TeKCT npenpHHTa 

,HJBe,lleH B KaKOM- nH6o Hay'IHOM )l(ypHane 

Ke. 

HHp;eKca.QKH 

,llenoHHpoBaHHhle ny6nHKa:o;HH O.H..H.H. HMeiOT 

,KOBYIO HyMepaD;HIO,COCTaBnJIIOID;yiO nocne,ll-

· 6yKBeHHhiH • MO)I(eT 6b1Tb npe,llCTaBneH 

OM JI3b1Ke; 

HCKOM JI3b1Ke; 

'eTCJI Ha pyCCKOM H aHrnHHCKOM JI3biKaX. 

I, KOTOpble paCCbinaiOTCJI TOnbKO B CTpaHbl" 

.IX HH,!(eKCOB He HMeiOT. 

6yKBeHHhiM o6oJHa'leHHeM, onpe,llenJieT 

LHHoii ny6nHKa:o;HH. IIepe'leHh TeMa TH'IeCKHx 

~PHO.llH'IeCKH paccblnaeTcJI HX nony'laTenJIM. 
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BBB,4BHHB 

MeTO.IlHKa H3MepeHHJI Mraoseaawx 3HalfeHHil MarHHTHWx 

noneil no3BOnJieT onpe,llenJITh KaK aMnnHTY.IlYH rpa,llHeHThl 

ROCTOJIHHhiX, nepeMeHHhiX H HMnynhCHhiX noneii:, TaK H HX 

pacnpe,lleneHHe BO BpeMeHH. MarHHTOiMeTphl, OCHOBaHHhle 

Ha 3TOB MeTO,IlHKe, OTnH'IaiOTCJI60nhWeHyHHBepcanhHOCThiO, 

B03MO>KHOCThiO KanH6pOBKH B nOCTOJIHHhiX nonJIX no JIMP

H3MepHTenJIM H o6ecne'IHBaiOT BhiCOKHe OTHOCHTenhHhle 

H a6COniOTHhle TO'IHOCTH H3MepeHHB. 0HH ycneWHO npHMe

HJIIOTCJI B TeXHHKe yCKOpHTeneii: 3apJI)KeHHhiX lfaCTH:U, r,lle 

HCnOnh3YIOTCJI pa3H006pa3Hhle MarHHTHhle nOnJI. 

HH)Ke paccMoTpeH .llBYXKaaanhHWil MarHHTOMeTp 

/MHX-2/ yKa3aHaoro THna c ,llaT'IHKaMH Xonna /JJ.X/, 

npe,llHa3HalfeHHhiB ,llnJI H3MepeHHB C TO'IHOCThiO 0,1~ HM

nynhCHhiX H nOCTIJJIHHhiX MarHHTHhiX noneii: B KOnneKTHBHOM 

ycKopHTene OHMY OH.HH. IlpHMeHeHHe JJ.X, o6na,llaiOI:QHX 

ManwMH pa3MepaMH, WHpoKononocTHOCThiO, 'IYBCTBHTenh

HOCThiO K HanpasneHHIO nonJI, nHHeBHOCThiO H 6onhWHM 

,llHHaMH'IeCKHM ,llHana30HOM xapaKTepHCTHK, ,llaeT ,llOnon

HHTenhHhle none3Hhle B03MO>KHOCTH npH H3MepeHHJIX Mar

HHTHhiX noneii:. 

O.llHOB H3 npH'IHH ,orpaHH'IHBaiOI:QHX TO'IHOCTh H3MepeHHii: 

nepeMeHHO-HMnynhCHhiX noneii:, JIBnJIIOTCJI HH.IlYK:UHOHHhle 

HaBO,IlKH Ha lJ.X H Ka6enh CBJI3H. HH.IlYK:UHOHHaJI HaBO,IlKa 

nponop:QHOHa.nhHa CKOpOCTH HapacTaHBJI MarHHTHOrO nonJI 

H 31}JI}JeKTHBHOB, no OTHOWeHHIO K noniO, nnoi:Qa,llH BO BXO,IlHhiX 

:uenJix. IIoswweHHe 'IYBCTBHTenhHOCTH JJ.X no 3BOnJieT OT

HOCHTenhHO CHR3HTh BnHJIHHe HaBO,IlOK. B MarHHTOMeTpe 

ROBhiWeHHe 'IYBCTBBTenhHOCTH ,llOCTHraeTCJI 3a ClfeT nH

TaHHJI lJ.X HMnynhCHhiM TOKOM C aMnnHTY.IlOB I RH 
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npeBblwaw~eii B 10-:-20 pa3 HOMHHaJILHoe 3Ha'leHHe In Ha 

llOCTOJIHHOM TOKe, orpaHH'IeHHOe neperpeBOM )];X lll11. 
HcnoJIL3YJI .IJ.JIJI nHTaHHJI ,I(X npJIMoyronLHble HMnyJILCbl 

C ,IJ.JIHTeJILHOCTLIO r H 'laCTOTOH llOBTOpeHHJI v H coxpaHJIJI 

,IJ.OllYCTHMbiH neperpeB )];X, aMllJIHTY.IJ.Y HMllYJILCa TOKa 

MO)I(HO yBeJIH'IHTL ,IJ.O 

1nH=I (rv)-1/2 n . 111 

BbiCOKoe 6biCTPO.IJ.eiicTBHe ,D;X ,IJ,onycKaeT r -M KC, 'ITO npH 

10-20-KpaTHOM npeBbiWeHHH I rr no3BOJIJieT HMeTL qac

TOTY noBTopeHHJI .IJ.O - KFfl. KpoMe Toro, HMnynLcHoe nH

TaHHe )];X COOTBeTCTByeT HMllYJILCHOMY xapaKTepy H3Me

peHHH npH He60JILWOH 'laCTOTe llOBTOpeHHJI H CTpeMJieHHIO 

K MrHOBeHHOCTH H3MepeHHH, a TaK)I(e yJiyqmaeT napaMeTpbl 

,IJ,pyrHx y3JIOB MarHHTOMeTpa. ,D;onoJIHHTeJILHO B MHX- 2 
yMeHLWeHbl HH.IJ.YKnHOHHble HaBO,IJ.KH 06bi'IHbiMH MeTO,IJ,aMH -

cKpy'IHBaHHeM H yKJia,IJ,Koii no,IJ,BO.IJ.OB K ,D;X, BBe,IJ,eHHeM 

3KpaHOB. fipHMeHeHHe B MarHHTOMeTpe COBpeMeHHbiX HH

TerpaJILHbiX onepau;HOHHbiX ycHJIHTeneii lOY I c .IJ.HcWlepeH

u;HaJILHbiM BXO,IJ.OM ll03BOJIHJIO llOJIY'IHTL WHpOKOllOJIOCTHble, 

CTa6HJILHble H JIHHeHHble H3MepHTeJILHble KaHaJibl H PJI.IJ. 

,IJ.OllOJIHHTeJILHbiX B03MO)I(HOCTeH, CllOC06CTByiO~HX ,IJ,OCTH

)I(eHHIO BbiCOKHX pe3yJILTaTOB. 

IiJIOK- CXEMA MAFHHTOMETPA 

Ha puc. 1 npe,IJ,cTasneHa 6noK-cxeMa O.IJ.Horo H3MepH

TeJILHoro KaHana MHX- 2. B OTJIH'IHe OT MHX -1 I ll2/, 

B HeM ycTaHOBJieHbl BbiCOKOTO'IHble )];X H3 aHTHMOHH,IJ,a 

HH.IJ.HJI I ll31. 3TH ,D;X HMeiOT pa3Mep qyscTBHTeJILHoii o6-

nacTH 1 ,6x0,5x0, 13 MM. Bxo,IJ,Hoe H BbiXO.IJ.HOe conpoTHB

neHHe - 2 OM, qyscT.BHTeJILHOCTL -10 2 MB/T npH HOMH

HaJILHOM TOKe nHTaHHJI100 MA. TKHXonna MeHee 0,01~1<:? 
H TKH He3KBHnoTeHu;HaJILHOCTH 0,2 MKB/°C. llHHeiiHOCTL 

xapaKTepHCTHKH ,D;X B ,IJ,Hana3oHe noneii .IJ.O 2,5 T-0,1~. 
fiO,IJ,BO,IJ.JilD;He Ka6eJIH CBJI3H H 3JieKTPO.IJ.bl K )];X 6H«i>HJIJipHO 

CKpyqeHbl, a B o6JiaCTH )];X YJIO)I(eHbl TaK, 'ITO HH.IJ.YKUHOHHaJI 

HaBO,IJ,Ka Ha HHX nonepe'IHOrO H npO,IJ,OJILHOrO MarHHTHOrO 

nonJI MeHee 50 MKB/T.KFfl. 
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,IJ;X nHTaeTCJI HMnym.CHhiM /r = 10 MKC/ TOKOM- 1 A, 
'ITO noswwaeT 'IYBCTBHTem.HOCTL ero .D.O - 10 3 MB/T. 
HCTO'IHHK nOCTOJIHHOrO TOKa CO CTa6HnLHOCTbiO 10-4 no,D,
COe,D,HHeH K BXO.D.Y ,IJ;X qepe3 KOH,D,eHCaTOp C , a napannenLHO 
HM nO,D,KniO'IeH TpaH3HCTOpHhiB TOKOBLIB KniO'I, KOTOphiB Ha 
BpeMJI nHTaHHJI ,IJ;X 3anapaeTCJI ynpaBnJIIOUUIM HMnynLCOM 
MO,D,ynJID;HH OT XpOHH3aTopa. CTa6HnLHhiB TOK nHTaHHJI npo
XO,D,HT TO 'lepe3 TOKOBLIB KniO'I, TO 'lepe3 )VL l<OH,D,eHCaTOp 
C BLI6paH no BenH'IHHe TaK, 'ITO 3a BpeMJI HMnynLCa MO,D,y
nJID;HH HanpJI>KeHHe Ha C Mano MeHJieTCJI H npaKTH'IeCKH Ha 
TOK He BnHJieT. Ilocne OKOH'IaHHJI HMnynLCa C 6LICTpO 
nepe3apJI>KaeTCJI. KoH,D,eHcaTop C none3eH TeM, 'ITO ou 
npe,D,oxpaHJieT ,D;X OT .D.nHTenLHoro npoTeKaHHJI qepe 3 uero 
nOBLIWeHHOrO TOKa. Tax, B aBapHBHOM cnyqae 3a BpeMJI 
6onee 20r uanpJI>KeHHe Ha C HacTonLKO B03pacTaeT, 'ITO 
CTa6HnH3aTOp TOKa BhiXO,D,HT H3 HOpManLHOrO pe>KHMa H TOK 
npexpamaeTcJI. KpoMe Toro, KOH,D,eucaTop C nocne nepe-
3apJI.D.KH o6ecne'IHBaeT uynesoii Ha'lanLHLiii TOK 11epe3 ,D;X, 
XOTJI Ha KniO'Ie eCTb OCTaTO'IHOe HanpJI>KeHHe. 

Haqano npou;ecca H3MepeHHJI onpe,D,enJieTCJI no,D,a'leii Ha 
BXO.D. !l>opMaposaTenJI I puc. 1/ 3anycxa10mero HMnynLca, 
KOTOpbiB >KeCTKO npHBJI3aH no BpeMeHH K H3MepJieMOMY 
HMnynLcy MarHHTHoro nonJI /puc. 2a,6/. KpoMe Toro, 
npH aBTOHOMHOB pa6oTe MarHHTOMeTpa !l>opMHpOBaTenL 
Bblpa6aTLIBaeT HMnynLChl pa30BOrO nycKa H nepHO,D,H'IeCKHe 
c qacToToii 500 Ft~. 

HMnynLCLI c !l>opMaposaTenJI 3a,D,ep>KHBaiOTCJI Ha speMJI 
t3 I puc. 2,e/ B 6noxe u;a!l>posoii ynpaBnJieMoii 3a,D,ep>KKH 
OT 0 .D.O 10 MCeK ana 6onee /114/. 3a,D,ep>KKa perynapyeTcJI 
c waroM 0,1 MKCeK H o6ecne'IHBaeT H3MepeHae noneii B 
pa3Hble MOMeHThl BpeMeHH. 3a,D,ep>KaHHhiB HMnynLC nOCTy
naeT B xpoHH3aTop. OH 3anycxaeT nepswii O.D.HOBH6paTop, 
BLipa6aTLIBaromaii HMnynLc MO,D,ynJID;HH /puc. 2, z/ c .D.nH
TenLHOCTLIO r , H BTOpOB, Bblpa6aTLIBaiOUUIH HMnynLC 
I puc. 2,o/ c .D.nHTenLHOCTLIO 0,9r . Ilocne.D.HHB 3a.D.HHM 
li>POHTOM 3anycxaeT TpeTHB O,D,HOBH6paTop, o6ecne'IHBaiOUUIB 
cTpo6HMnynLc I puc. 2,e/ c .D.nHTenLHOCTLIO Meuee 0,1 r. 

Ecna ,D;X uaxo,D,HTCJI B MarHHTHOM none B /puc. 2,6/, 
TO npH npOXO>K,D,eHHH qepe3 ,IJ;X TOKa nHTaHHJI Ha ero BhlXO
,D,e B03HHKaeT carHan, nponopu;aoHanLHLIH B. 3TOT cHrHan 
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nocne ycuneHBJI no.z.aeTcJI sa perRCTPRPYIOIIUiii auanoro
nRWPOBOii: npeo6pa3osaTem. I AI..UII I puc. 11. B sa11ane 
RMnym.ca MO.Z.YHJI:uRR B Ka6ene CBJI3R R B YCRnRTenJIX 
B03HRKaiOT nepexo~we npol{eccw, KOTopwe 6wcTpo IMeuee 
'leM 38 2 MKCeKI 38K8H'IRBaiOTCJI. 3Ha'leHRe r = 10 MKCeK 
BW6paHO cpaBHRTem.HO 6om.WRM, 'IT06W o6ecne'IRTL XOpo
mee COOTBeTCTBRe BWXO~OrO CRrHana nomo B B MOMeRT 
R3MepeHRJI. Ilocne.z.uuii: onpe.z.enJieTCJI CTpo6RMnym.coM, no
no)l(eHRe KOToporo cTporo WRKCRposauo no OTHomeHRIO 
K RMnynLCY MO.Z.YHJIIlRR H COOTBeTCT-B}'-eT ero KOHe'IHOB 
qacTR I puc. 2, JICI. Mruoseuuoe 3Ha'leHHe Is npe.z.enax 
1 MKCeKI R3MepJieMoro CRrHana perRCTpHpyeTCJI B nRWPOBOM 
su.z.e B 6noKe AQII. B MHX-2 ucnonL30BaH AI..UI IJI41 
c ~ana30HOM sxo.z.uwx curuanoB 50 MB- 5 B, Rax.= 1 K, 
c 1024 KauanaMH R .Z.BOR'IHo-.z.ecJITH'IHoi RH.Z.RKai{Rei. Pe-
3ynLTaT c AI..UI MO)I(HO no.z.aTL sa 3BM RnR sa .z.ecJITH'IHWi 
RH~KaTOp. 

,ll;nJI ynyqmeHBJI pa3pemeHRJI R pacWRpeHRJI WYHKilRO
HanLHWX B03MO)I(HOCTeii: MarHRTOMeTpa C nOMO~LIO YCTpoii:
CTBa perynupyeMoro onopuoro uanpJI)I(eHRJI I puc. 11 sa 
BXO.Z.e AI..Ul MO)I(HO 3~8BaTL CMe~eHRe U B npe.z.enax 
+5B7-7,5 B. CM 

H3MepeHBe rpa~eHTOB MarHRTHWX noneii: oc~ecTBnJI
eTCJI no cne.z.yRXQeii: cxeMe coe.z.RHeHRJI .z.syx ,n;x H H3Me
PHTenLHWX Kauanos c OY I puc. 31. 06a ,n;x nRTaiOTCJI 
nocne.z.osaTem.uo oT o~oro cTa6RnR3aTopa TOKa, 'ITO 
cno:co6CTByeT nOBWWeHRIO TO'IHOCTH R3MepeHRJI. IIOCKOHLKY 
uenL nsTaRHJI ,n;x 3a3eMneua, TO cornacosauue no nocTOJIR
HOMY TOKY BWXO.Z.BWX l{eneii: ,ll;X peanR3yeTCJI .Z.BYMJI OY 
C ~cllcllepeH:nRanLHWMR BXO.Z.8MR, KOTOp:We He'lyBCTBRTenLHW 
K CRHclla3BWM CRrHanaM IJI51. CRrBan rpa~eBTa M&rHBT
HOrO nonJI, B KOTopoM pacnono)l(eHw ,n;x, nonyqaeTcJI c no
MOIIlLIO .z.ononHBTem.uoro ycRnRTenJI OY3. 

EJIOK BXO,lllllJX YCHJIHTEJIEil 
C TEPMOCTAEHJIH3AIQIEil 

Ha puc. 4 noKa3aua cxeMa o~oro KaHana sxo~oro 
YCRnRTenJI CRrHana C ,ll;X. 0CBOBY YCRnRTenJI COCT8BniiDT 
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OY THna 1 YT401. 0HH HMeiOT nonocy nponycxaHHJI .no 
-5 MFt~, .npeiidl .no - 10 MKB/°C, .nHdldJepeHuHanLHblii 
BXO,IJ; H o6ecne'IHBaiOT npH MallbiX K03dldJHUHeHTaX MaCWTa6 • 
Horo npeo6pa3oBaHHJI HX BbiCOKyiO cTa6HnLHOCTL. KpoMe 
TOrO, yCHJlHTenH HCnOnL3yiOTCJI ,IJ;llJI KOMlleHCaUHH He3KBH· 
nOTeHUHanLHOCTH ,IJ;X, BblpaBHHBaHHJI 'IYBCTBHTeJlLHOCTH Ka· 
HanoB H no,naaneHHJI CHHdJa3HOH HaBO,IJ;KH Ha ,IJ;X H BXO,IJ;Hble 
uenH. 

llepablii xacxa.n /M1/ pa6oTaeT B ,nHdJdJepeHUHaJILHOM 
pe>KHMe ( K ' = 2) . C noMOIULIO R 1 OCYJUeCTBJIJieTCJI 
6anaHCHpoal~ ero H KOMneHCaUHJI He3KBHnOTeHUHaJILHOCTH 
,IJ;X. ,IJ;ng nO.IJ;CTPOHKH O,IJ;HHaKOBOH 'IYBCTBHTeJILHOCTH KaHa • 
llOB, TaK KaK ,IJ;X o6bi'IHO OTJlH'IaiOTCJI no 'IYBCTBHTeJILHOCTH, 
cny>KHT R 7 . 

BTopoii xacxa.n /M2/ peanH3yeT nJITL Ko3dldJHUHeHTOB 
MacwTa6Horo npeo6pa3oaaHHJI I K" = 1 ,2,5,10,20/. OH 
o6ecne'IHBaeT HanpJI>KeHHJI Ha Bbll~.ne .no + 5 B H HMeeT 
uenL R6 7 R 9 no,ncTpoiiKH HynJI. Ha Bblxo.ne acex OY 
nocTaaneHbl 3MHTTepHble noBTopHTenH (T 1 , T 3 ) .IJ;JIJI 
CHH>KeHHJI BbiXO,IJ;HOrO COnpOTHBJieHHJI. fiHTaHHe BbiXO.IJ;HOrO 
noBTOpHTenJI, KOTOpbiH Harpy>KaeTCJI Ha 50 OM Ka6enL H 
noTpe6nJieT B HMnynLce TOK .no 100 MA, o6ecne'IHBaeTcJI 
uenLIO c T 5 H D 1 . B cxeMe ycHnHTenJI ycTaHoaneHbl 
CTa6HnLHble pe3HCTOpbl. llHTaHHe OY cTa6HJIH3HpoBaHo 

C nOMOIULIO .D; 17 ,IJ; 4/,IJ;818E/.HMnynLCHbiH pe>KHM, pa6oTbl 
YCHllHTeneii C 6onLWOH CKBa>KHOCTLIO cnoco6CTByeT yMeHL· 
weHHIO apeMeHHoro ,npeiidJa OY, T.K. pe>KHM no nocTOJIHHOMY 
TOKY Mano H3MeHJieTCJI B npouecce H3MepeHHH. 

,IJ;ng CHH>KeHHJI TeMnepaTypHbiX HeCTa6HJlLHOCTeii BXO,IJ; • 
HbiX yCHJlHTeneii /a OHH HaH6onee CHllLHO CHH>KaiOT TO'IHOCTL 
MarHHTOMeTpa/ B MHX • 2· ycHJIHTenH noMeiUeHLI a no.norpea • 
HbiH TepMOCTaT. B HeM no,n,nep>KHBaeTCJI + 50° C C TO'I· 
HOCTLIO .IJ;O ± 0, 1 °C npH KOJie6aHHJIX BHeWHeii TeMnepa Typbl 
±5°C. 

CxeMa ynpaaneHHJI TepMOCTaToM noKa3aHa Ha puc. 5. 
TepMHCTop THna CT3·19 BKniO'IeH B nneqo MOCTa /.D;t.D; 4 , 

R 1 , R2 /. HanpJI>KeHHe pa36anaHca ycHJIHBaeTCJI OY 7M1/ 
H xacxa.noM T 2 7 T 4 • T oKOM no.norpeaa ynpaBJIJIIOT TpaH • 
3HCTopbl T 5- T 7 . HaqanLHblii ycxopeHHblii pa3orpea 
TepMOCTaTa ocyiUeCTBJIJieTcJI no,nKniO'IeHHeM no.norpeaaTe· 
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nJI C nOMO~LIO KHOnKH K 1 H pene P l K HCTOqHHKY C no
BLimeHHLIM HanpJI)KeHHeM. Ilocne pa3orpeaa aaToMaTHqecKH 
BKnJOqaeTCJI CHCTeMa TepMOCTa6HnH3alUIH. TepMOCTaT npe,u;
CTaBnJieT C06oii: KOp06Ky 160 X 160 X 50 MM H3 Me,IJ;H 
TOll~HHOH 1 MM C paBHOMepHO HaMOTaHHLIMH Ha Heii nO,IJ;O
rpeaaTeneM c conpoTHBneHHeM 12 OM. Iloaepx no.u;orpe
aaTenJI pacnono)KeH TennoH30nHPYIO~ii 3KpaH. Pa6oTa CHc
TeMLI KOHTponHpyeTCJI no cTpenoqHOMY npH6opy HII. 

IiJJOK BhiXO,aHOFO YCHJIHTEJJ.JI 

3TOT 6noK I puc. 61 peanH3yeT .u;ononHHTenLHoe ycHne
HHe CHrHana C ,Il;X, perynHpyeMoe CTa6HnLHOe CMe~eHHe 
+5 B 7-7,5 B Ha BLixo.u;e H pa6oTy B pe)KHMe ,u;H<WJepeH
UHanLHoro ycHneHHJI npH H3MepeHHH rpa.u;HeHTOB. YcHnH
TenL C ,IJ;H<!l<!lepeHUHanLHLIM BXO,IJ;OM, no,u;o6HLIH BXO,IJ;HOMY 
YCHllHTeniO, MO)KeT pa6oTaTL B 6anaHCHOM pe)KHMe H B 
pe)KHMe ycHneHHJI nono)KHTen~>Horo cHrHana. Bwxo.u; ero 
qepe 3 n 2 no.u;coe,IJ;HHJieTCJI K KaCKa,u;y Ha M3 I K , = 3 I' . yc 
KOTOpLIH o6ecneqHaaeT BLIXO,IJ;HLie CHrHanLI ,IJ;O - 8 B Ha 
1 K. Bo BTopoM nono)KeHHH II2 K HeHHBepcHoMy axo.u;y M2 
nO,IJ;KnJOqaeTCJI CHrHan C OCHOBHOrO BXO,IJ;a. OnopHOe HanpJI· 
)KeHHe 6epeTCJI c napaMeTpHqecKoro cTa6HnH3aTopa Ha 
,IJ;

1
7 ,D; 4IKC196rl, T 1 7 T 6 . CTa6HnLHOCTL 3Toro HanpJI

)KeHHR nyqme 10 -4 B ,IJ;Hana30He KOMHaTHLIX TeMnepaTyp. 
C noMo~LJO .u;enHTeneii Ha R4 , R 5 , R 7 , r.u;e R 7 - renH
noT c Tpex3HaqHLIM cqeTqHKOM, nepeKnJOqaTens II1 H OY 
IM11 perynHpyeMoe Hanps)KeHHe n106oii nonspHOCTH no
.u;aeTcs Ha HHBepCHLIH BXO,IJ; M2. 

IiJJOK t/JOPMHPOBAHHJI H XPOHHPOBAHHJI 
HMIIYJJhCOB 

CxeMa 6noKa npe,u;cTaaneHa Ha puc. 7. 3anycK ycTpoii
CTBa npOH3BO,IJ;HTCR nH60 nonO)KHTenLHLIM HMnynLCOM ,IJ;O 
300 B, nH6o OTPHUaTenLHLIM + 3 B - 0 B, HnH KHOnKoii 
pa30BOrO nycKa, nH60 OT BHyTpeHHero reHepaTopa 500 Fl#. 
Cnoco6 3anycKa BLI6HpaeTcs nepeKnJOqaTeneM Ill. C BLI-
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xo,IJ;a III BMnynLc 3anyci<aeT O,IJ;HOBB6paTop ua M4, I<OTOpLiii 
BMecTe c I<aci<a,IJ;oM ua M9 l}lopMapyeT BMnynLc 5 MKCeK, 

c aMnJIBTy,IJ;oii - 0.8 B ua 50 OM ,IJ;JIJI no,IJ;a'IB a 6noi< 3a,D;ep
:>Kei<. IIocne 3a,D;ep:>KI<a BMnynLc qepe 3 I<aci<a,IJ; ua M9 3anyci<a
eT ,IJ;Ba o,IJ;uoaa6paTopa ua M5, M6 B M7. 0,IJ;Boaa6paTop 
ua M7 BLipa6aTLiaaeT BMnynLc Mo,IJ;yJIJID;BB c r = 10 MKCeK. 

C noMOID;LIO I<aci<a,IJ;oa ua M5, MlO B T2 peaJIB3yeTcJI ,IJ;Ba 
BLIXO,IJ;a ua I<a6enL 50 OM c aMnnuTy,IJ;oii + 4 B H -0,8 B 
,II;JIJI UO,IJ;a'IB O,IJ;HOrO H3 BMUYJILCOB Ha TpaH3BCTOpHLIH I<JIIO'I. 
0,IJ;HOBB6paTop ua M5, M6 BLipa6aTLIBaeT HMnynLc c ,IJ;JIB
TeJILHOCTLIO - 9 MKCeK. IIocne ero uuaepTapoaauaJI a M5 
H ,IJ;HI}ll}lepeuu;apoBaHHJI CHrHaJI, COOTBeTCTBYJOIIJ;BH 3a,IJ;HeMy 
l}lpouTy HMnynLca, 3anyci<aeT O,IJ;HOBH6paTop ua M8, I<OTOpLiii 
l}lopMHpyeT CTp06BMUYJILC C ,II;JIBTeJILHOCTLIO- 0,9 MKCeK. 

BLixo,IJ;uoii I<aci<a,IJ; ua MlO o6ecnequaaeT CTpo6uMnynLc c 
aMnJIBTy,IJ;oii - 0,8 B ua uarpy3I<e 50 OM. 

liJIOK CTAiiHJIH3ATOPA TOKA H MO):(YJIJITOPA 

CxeMa cTa6HJIB3aTopa TOI<a ,IJ;o 1,2 A noi<a3aua ua 
puc. 8. HcTO'IHHI< onopuoro uanpJI:>KeHBJI ua T 4 + T 7B )1;5, 
)1;6 auanoraqeu paccMoTpeuuoMy BLIWe. B CTa6BJIB3aTope 
cpaauuaaJOTCJI a OY /Ml/ perynupyeMoe onopuoe uanpJI
:>Keuae c renunoTa R II B uanpJI:>Keuue OT CTa6BJIB3HpyeMoro 
Toi<a ua 3TanouuoM conpoTBBJieHBB Ris· YcuneHHLiii curuan 
OWB6I<B C UOMOID;LIO COCTaBHOrO TpaH3HCTOpa Ha T 11 , 
112 ynpaBJIJieT BLIXO,IJ;HLIM TOI<OM. Y CTaHOBI<y TOI<a 0, 9+ 
+1,2 A B npoaepi<y ero cTa6BJILHOCTB ocylD;ecTBJIJIIOT no 
u;al}lpoaoMy BOJILTMeTpy /QB/, ycTauaanuaaJI I<JIIO'I Kl 
B UOJIO:>KeHBe "Kana6pOBI<a". ,lJ;JIBTeJILHaJI CTa6BJILHOCTL 
TOI<a nocne 20 MUH nporpeaa cocTaBJIJieT- 10-4 . 

HMnynLc MO,IJ;YJIJID;BB a 3aBBCBMOCTB OT nonJipuocTB 
no,IJ;aeTCJI na6o ua axo,IJ; I<aci<a,IJ;a ua T 1 , 12, na6o ua Ml 
I puc. 8/. IIocne npoxo:>K,IJ;eHBJI M2 BMnynLc nocTynaeT ua 
UOBTOpHTeJIL 18, C BLIXO,IJ;a I<OTOpOrO OH ynpaBJIJieT Tpau-
3BCTOpHLIM I<JIIO'IOM. llOCJie,IJ;HBH COCTOBT B3 14 napaJIJieJIL
HO BI<JIIO'IeHuLix TpaH3BCTopoa 113 + 126 Tuna KT315r. 
Ou no3BOJIJieT c BLICOI<BM 6LicTpo,IJ;eiicTaBeM I<OMMYTBpoaaTL 
TOI< .no 1,2 A, BMeJI MaJILIH TOI< yTe'II<B B 3anepTOM COCTOJI-
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HRR, a B OTKpWTOM • n&,~~;eHRe HanpJDKeHRJI - 0,4 B. 
B noJIO)I(eHRR K1 "ua ,D;X" TOK nRT&HRJI myHTRpyeTcJI ua 

3eMJIIO OTKpWTWM TOKOBWM KJIIO'IOM. HMnym:.c MOAYJIJmRR 

3an&paeT KJIIO'I, R TOK qepe3 C 10 nocTynaeT B :o;em. n&Ta

HRJI )l;X. 

KOHCTPYKJ.UUI MATHHTOMBTPA 

KoHCTPYKTRBHo MHX- 2 cocTORT H3 ABYX np&6opuwx 

CeKIJ;RB·KOp3RH TRna "BRWHJI" C Ha6opoM 6JIOKOB /pUC. 9/. 
BXOAH&JI R3MepRTeJihH&JI CeiC:o;RJI BKJIIO'I&eT 6JIOK BXOAHWX 

YCHJIRTeJiei, 6JIOK CTa6RJIR3&TOpa TOKa R MOAYJIJITOpa, 

6JIOK ynpaBJieHRJI TepMOCT&TOM R RCTO'IHRKR RRTaHRJI AJIJI 

3TRX 6JIOKOB. 3Ta ceiCIJ;RJI pacnoJiaraeTCJI B6JIR3R R3MepJie

u:oro noJIJI. 

Y K&)I(AOrO K&HaJI& HMeeTCJI npo6HRK C )l;X, KOTOpWi 

COeARHeH Ka6eJieM AJIHHOB AO 10 M C COOTBeTCTB}'IOIIJ;RMR 

6JioK&MR. Kpou:e Toro, uu:eeTCJI rpaAReHTHwi npo6HRK 

c ABYMJI nocJieAOBaTeJibHO BKJIIO'IeHHWMR no nRT&HRIO ,D;X, 

KOTOpWe DOAKJIIO'IeHW K OAHOMY R3 CTa6RJIR3&TOpOB TOKa, 

a RX XOJIJIOBCKRe BWXOAW • K BXOAaM OTAeJI:bHWX K&HaJIOB. 

B npo6HRKe .n;x pacnoJIO)I(eHw B OAHoi nJiocKocTR ua pac

CTOJIHRR 10 MM APYr OT Apyra. 

BwxoAHaJI per&cTpa:o;ROHHO- ynpaBJIJIIOIIJ;8.JI ceiCIJ;RJI npR-

6opa COeARHJieTCJI 50-MeTpOBWMR ICa6eJIJIMR C BXOAHOB 

CeK:o;Rei B :o;enJIX Me)I(AY 6JIOKaMR BXOAHWX H BWXOAHWX YCR· 

JIRTeJiei R B :o;enJIX nepeA&'IH RMRYJIJ.COB MOAYJIJIIJ;RH. llpR 

ueo6xoARMOCTH Bwio.zUiaJI ceK:o;RJI MHX- 2 BwuocRTCJI B APY· 

roe MeCTO. B 3TY CeKIJ;RIO BXOAHT 6JIOK cllopMRPOBaHRJI R 

xpouupoBaHRJI, 6no:K :o;RcllpoBoi 3&Aep)I(KR, 6JIOK AI.UI, ADa 

6JIOKa BWXOAHWX YCRJIRTeJiei R 6JIOK AeCJITR'IHOB RHARKaiJ;RR 

noKa3aHRi AIJ.IT. HcTO'IHRK nHT&HRJI co6pau R3 CT&HA&PTHWX 

6JIOKOB DRTaHRJI IJ.3M R pacnOJIO)I(eH OTAeJI:bHO OT CeiCIJ;RR. 

TOq][OCTh MATHHTHJJX H3MBPBHHil 

ITepeA ua'laJIOM R3MepeuRi Tpe6yeTcJI nporpeB u:ar

HHTOMeTpa B Te'leRHe 30-760 MUH. ITo IJ.B npoBepJieTCJI 
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H KOppeKTHpyeTCJI TOK nHTaHHJI ,D;X H ycTaHaBJIHBaeTCJI He

o6xo.IJ;HMOe cMe~eHHe Ha axo.ne AI..UI. B OTCYTCTBHe nonJI 

no ocn;Hnnorpa~y HJIH ALUI oc~ecTBJIJieTcJI KOMneHcan;HJI 

He3KBHnoTeHn;HanbHOCTH ,D;X. YcTaHaanHaaeTCJI pe)KHM Ja

nycKa H Hy)I(HaJI Ja.nep)KJ(a. Bb16HpaeTCJI .IJ;HanaJoH H3Mepe

HHJI /ocHOBHble .nHanaJOHbl 071, 4.10-2 T;5,5.1o-2 T;O,l T; 
0,4 T; 1 T; 2,5 T/. 

KanH6poBKa MHX- 2 npoBO.IJ:HTCJI B nocTOJIHHbiX O.IJ;Ho

pOJJ:HbiX nOJIJIX, KOTOpble KOHTpOJIHpyroTCJI C TO'IHOCTbiO 

.no 0,001'1o JIMP-MarHHTOMeTpoM. B 3TOM cnyqae c no

MOIUbiO MHX- 2 no KaJIH6poBO'IHbiM KpHBbiM HJIH Ta6nHn;aM 

o6ecne'IHBaiOTCJI HaH6onee HH3KHe OTHOCHTeJibHble H a6co

JIIOTHble norpelliHOCTH H3MepeHHH MrHOBeHHblX 3Ha'leHHH 

MarHHTHblX noneH:. 

BenH'IHHY o6~eH OTHOCHTeJibHOH norpelliHOCTH H3Me

peHHH noneH:, B x , MarHHTOMeTpoM MO:>KHO onpe.neJIHTb no 

cne.ny10meii ~opMyne: 

10-3 
o = (0,05 + -

8
- + 

OTH. x 
100 -)% 
+N 

Nkx - kcM 
/2/ 

IlepBble ,IJ;Be COCTaBnJIIO~He 0 OTH. onpe,IJ;eJIJIIOTCJI B oc

HOBHOM TeMnepaTypHbiMH H3MeHeHHHMH napaMeTpOB JJ,X, 
CTa6HnbHOCTbiO TOKa nHTaHH.JI ,D;X, ,IJ;peH~OM H Wy:MaMH 

ycHnHTeneii. YKaJaHHble JHa'leHHJI .nocTHraroTc.H rrocne npo

rpeaa npH6opa H HJMeHeHHJI BHewHeH: TeMnepaTypw MeHee 

±5 °C. Ilocne,IJ;HJIH COCTaBJIHIO~aH o OTH HBJIHeTCH norpew

HOCTbiO .IJ;HcKpeTHOCTH AUH. YMeHbweHHe 3TOH norpernHo

CTH 6onee '!eM B 2 pa3a nonyqaeTCJI npH BBe,IJ;eHHH OTpH

n;aTenbHOrO cMell(eHHH Ha axo.ne AUII - Nk eM-= U CM/ 5 MB. 
IlorpeiiiHOCTb oT HH.IJ:YKUHOHHOH HaBO.IJ:KH B MHX- 2 He 

npeBbiWaer 1 KaHana AUII ,IJ;JIJI CHHyCoH.nanbHO MeHHIO~HXCH 

MarHHTHbiX noneH: c qacTOTOH .no 10 KTII. EcnH norpew

HOCTb Bhillle, TO ee MO)KHO HCKJIIO'IHTb, H3MepHB OT)J.enbHO 

CHrHan . HaBO,IJ;KH npH OTKJIIO'IeHHH HMnynbCa MO.IJ;ynHIJ;HH 

Kmo'loM K I puc. 1/, H Bbl'leCTb ero H3 peJynhTaTa H3Me

pcHHH nonx npH JaMKHYTOM K. 

,!J;OITOnHHTenbHaH norpeiiiHOCTb B03HHKaeT ITpE Bpe • 

MeHHbiX H'3MepeHHJIX nepeMeHHblX MarHHTHblX noneH. B'o-

20 

nepBLIX, HMeeTCJI norpeWHOCTb "MrHOBeHHOCTH" H3Mepe

HHJI, T .e. ycpe.nHeHHe HJMepJieMoro nonJI B npe.nenax MeHee 

1 MKCeK Ja c'leT .n.mnenbHOCTH cTpo6HMnyni.ca. Bo-aTopwx, 

MOMeQ:T H3MepeHHJI OTHOCHTeJibHO JanyCKa onpe.IJ;eJIJieTCJI 

apeMeHeM -t 3 +r I puc. 2/H HY:>KHO y'IHTLIBaTb HX HeCTa-

6HJibHOCTb HnH ,IJ;HCKpeTHOCTb, KOTOpas pasHa- 0,1 MKCeK. 

,1l;JIJI yMeHbWeHHJI OTHOCHTeJibHLIX norpeWHOCTeH B HJ· 

MepeHHJIX pacnpe.IJ;eJieHHH rpa,IJ;HeHTOB MarHHTHLIX noneH 

HY:>KHO noJib3eBaT~>VJI rpa.nHeHTHLIM K&HaJIOM MHX- 2. OH 

noJBOJIJieT HJMepHTb rpa,IJ;HeHTbl B nonJix .no 0,5 T c qya

CTBHTenbHOCTbiO - 0,25.10-4 T /CM. KaHan, a B nOJIJIX 

.no 2,5 T c 'IYBCTBHTeJibHOCTbiO- 1,25.10-4 T/cM. KaHaA. 

To'IHOCTb HJMepeHHH npocTpaHCTBeHHLix HJIH apeMeHHblX 

pacnpe.neneHHH noneH: H HX rpa.nHeHTOB Henocpe.ncTBeHHO 

3aBHCHT OT CTa6HJibHOCTH BOCnpOH3Be,IJ;eHHH H3MepJieMLIX 

noneH:. CHH:>KeHHe 3TOH norpeniHOCTH .nocTHraeTcJI paJHblMH 

cnoco6aMH. HanpHMep, yaenH'IHBaiOT KOJIH'IeCTBO HJMepe

HHH B OT,IJ;enbHblX TO'IKaX HJIH npOBO,IJ;JIT OTHOCHTenbHble 

HJMepeHHH. B pJI.ne cnyqaeB BBO.IJ:HT nepec'leT HJMepeHHo

ro 3Ha'leHHH no napaMeTpy, CBJI3aHHOMY C H3MepHeMblM 

noneM. TaK, B MHX-2 HMeeTcH .naa HJMepHTenbHblX KaHa

na, O,IJ;HH H3 KOTOpblX MO:>KHO HCnOJib30BaTb B Ka'leCTBe 

onopHoro. 

3AKJIIOIJEHHE 

PaccMoTpeHHblH Bblwe MarHHTOMeTp WHpoKo npHMeHs

eTcH npH H3MepeHHH H ~OpMHpOBaHHH MarHHTHblX noneii: 

B pa3nH'IHblX ycTaHOBKax KonneKTHBHoro ycKopHTeJIH OHMY. 

.D;HanaJOH HJMepseMbiX noneH: MHX-2 cocTaBnseT oT 10-3 

.no 2,5 T. Ilpoao.nHnHCb KaK .IJ;JIHTenbHble /HenpepblBHO 6o

nee 2 He,IJ;enb/ Ha nHHHH C 3BM, TaK H KOpOTKHe ceaHCbl 

H3MepeHHH npOCTpaHCTBeHHblX H BpeMeHHblX pacnpe,IJ;eJieHHH 

MarHHTHblX noneH. IlpH6op noKaJan BblCOKYIO Ha,IJ;e:>KHOCTb 

~YHKUHOHHpOBaHHH H XOpOWYIO nOBTOpHeMOCTb peJynbTaTOB. 

MHorHe ~yHKUHOHanbHble B03MO:>KHOCTH MarHHTOMeTpa npH 

TO'IHOCTH H3MepeHHH MarHHTHblX noneii: ,IJ;O 0,1'1o ,IJ;enaiOT 

ero y.no6HblM H Heo6xo,IJ;HMblM npH6opoM .nns peweHHH pJI.na 

3a,IJ;a'l MarHHTOMeTpHH B TeXHHKe YCKOPHTeJieH 3apJI:>KeH

HblX 'laCTHIJ;. 
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Bo3MO)((JIOCTH ycosepmeHCTBOBaHHJI uarHHTOMeTpa Aa
neKo ae ucqepnaHLI. HcnonL30saaue OY c ueHLWHM Apeii
!llou H myuou, AI..UI c 'IHCDOM Kaaanos CBhlille 4000, 
TepuocTa6unu3aUHJt ,D;X, yueaLmeaue speueaaoro HHTepsa
na "uraoseaaocTu" H PJtA APYrHx yny'IWeHHii aapJtAY c 
noBLimeaueu ypoBHJt aBTOMaT&3anuu uarHHTOMeTpa no3so
nJtT AOCTH'IL 6onee BLICOKHX TO'IHOCTeii H3MepeHHH aunnu
TYAHLIX H BpeMCHHLIX pacnpeAeneHHH MarHHTHLIX noneii. 

B 3aKnro'leaue aBTOPLI 6naroAapJtT H.A.ronyTBHHa 3a 
nOAACP)I(l(Y B pa6oTe, ,D;.A.Cuonuaa H B.C.Xa6aposa 3a 
npeAOCTasneaue PJtAa CTaHAapTHLIX 3neKTPOHHLIX 6noKOB 
u H.H.Kopaunosa, B.H.EBAOKHMOBa , A.M.CTapuKoBa 3a 
XOpomee BLIUODHCHHe MOHTruKHLIX pa6oT. 
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PyKonucb nocmynuAa e U30ameAbcKuii omoeA 
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