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Hall Probe Magnetometers for Stationary Magnetic 
Fields with the Registration in the Magnetic 
Field Units 

Hall probe magnetometers for stationary magnetic field 
measurements are considered. They have a simple construction 
a number of measuring channels, the gradient measuring chan
nel and enable to registrate measurements in units of magne
tic field. Using digital voltmeters the measurement accuracy 
equals about U-;-2).10-4for the magnetic fields of about 
2.5 T. In the one channel magnetometer of MPKh-1M type a mea 
surement mode with improved channel 1 inearity has been rea
lized and the internal automatic digital registrator has 
been introduced. 

The investigation has been performed at the 
Department of New Acceleration Methods, JINR. 

Preprint of the Joint Institute for Nucleor Research. Dubno 1979 

1. BBB,[fEHHE 

B npaKTBKe MarHBTHbiX B3MepeHBH Ha ycTaHOBKaX, CBJI3aHHbiX 

C C03,IJ;aHBeM npOTOTBna KOJIJieKTBBHOrO YCKOpBTeJIJI TJI)KeJibiX BOHOB 

/KYTH/ B OT,IJ;ene HOBbiX MeTO,IJ;OB ycxopeHBJI OHRH, wBpoxoe 

npBMeHeHBe HaXO,II;BT MarHBTOMe~pBqecKaJI annapaTypa C BCllOJib-

30BaHBeM ,IJ;aTqBKOB Xonna /JJ.X/ B xaqecTBe MarHBToqyBCTBBTenb

HbiX :meMeHToB1 1 ~ CocTaBuoii: qacTbiO pa3pa6oTanuoro KoMnnexca 

XOJIJIOBCKBX MarHBTOMeTpOB JIBJIJIIOTCJI B3MepBTeJIB CTaUBOHapHbiX 

MarHBTHbiX noneii: TBna MIIX. 3TH MarHBTOMeTpbl OTJIBqaJOTCJI 

pa3H006pa3BeM 4>YHKUBOHaJibHbiX B03MO)KHOCTeii:, npOCTOTOH KOH 

CTpyKUBB, BbiCOKOH TOqHOCTbiO B3MepeHBJI B ll03BOJIJIIOT perBCTpBpO

BaTb pe3yJibTaTbl B UB4>POBOM BB,IJ;e B e,IJ;BHBUaX MarHBTHOrO llOJIJI. 

C03,IJ;aHO HeCKOJibKO BapBaHTOB TaKBX MarHBTOMeTpOB, KOTOpble 

B TeqeuBe nocne,IJ;HBX neT npBMeHJIJIBCb B ceaucax MarHBTHbiX 

B3MepeuBii B OHMY, a TaK*e B ,II;pyrBx na6opa TopB.IIX OHRH 

B B H<I>B3. HB*e onBcauw MarHBToMeTpbl TBnoB MIIX-3, MIIX-3C 

B MIIX-1M , npe,IJ;Ha3uaqeuuwe xax ,IJ;JIJI o61UBX, Tax B,IJ;JIJI cneuBaJib 

HbiX ueneii:. 

2 . Olill!HE 3JIEMEHTM H YCTPOilCTBA MArHHTOMBTPOB. 
2.1. ,[faiii'IUKU XoAAa . 

B nocne,IJ;uee ,IJ;eCJITBJieTBe 6wnB co 3,IJ;auw B BHe,IJ;peuw B MarHBTO

B3MepBTeJibHYIO TexuBxy
121 

BblcoxoToquwe .D;X . TaKBMB ,IJ;aTqBxaMB, 

uanpBMep, JIBJIJIIOTCJI oTeqecTBeuuwe JJ.X 131 
TBna IIX-602, Bcnonb -

3yeMble B npe,II;CTaBJieHHbiX HB)Ke MarHBTOMeTpax , a TaK)I(e lJ.X 
TBna SBV 585 S 1 B ,IJ;p /

4 1 
4>BPMbl <I>BnBnnc.JJ.X TBna IIX -602 BMeiOT 

2 
pa3Mep qyBCTBBTeJibHOH 06JiaCTB - 1 MAC npB TOJllUBHe - 12 MKM. 
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B nonJix/0+ 10/ TuxqyacTBHTenbHOCTb,D;OCTHraeT - 100MKB/MT 

IIpH TeMnepaTypHOM K03clx1>HUHeHTe ,D;O - 0,005*;oC. .lJ:aT'IHKH 

HMeroT Manble conpoTuaneHHJI I - 2 + 5 OM/ u HH3KHii: ypoaeHb wyMa. 

.LJ:X npaKTH'IeCKH 6e3biHepUHOHHbl H ,II;OIIYCKaiOT H3MeHeHHJI BHeWHeii: 

TeMnepaTypbl B ,D;Hana30He /4 + 373/ K. fipH HOMHHallbHOM TOKe 

IIBTaHHJI .lJ:X IIOpJI,D;Ka 100+ 200 MA BbiXO,D;HOe OCT a TO'IHOe HanpJI· 

)KeHHe COCTaBnJieT MeHee 20 MKB C TeMnepaTypHbiM K03clx1>HUHeH

TOM ,D;O /1+ 5/ MKB/°C. 3TH napaMeTpbl llX-602 JIBllJIIOTCJI xopoweii: 

ocHoaoii: ,D;nJI co3,D;aHHJI npeuB3BOHHbiX MarHBToMeTpoa. O,D;HaKo 

npBMeHeHBe .LJ:X CBJI3aHO C HeKOTOpbiMB npo6neMaMH. Y .LJ:X HMeeTCJI 

MarHHTOpe3HCTHBHbiH 3clx1>eKT, KOTOpblii:, HanpHMep, y fiX-602 

npBBO,D;BT K HenBHeii:HOMY yaenB'IeHHIO ConpOTHBneHHJI ,D;aT'!HKa 

a -2 pa3a a ,D;Bami3oHe noneii: /0+ 2/ T. Bo3HHKaiOT ,D;ononHHTenb

Hble norpeWHOCTH B3MepeHBJI nOllJI B3- 3a BllHJIHHJI Harpy3KH Ha .LJ:X, 

oT HanB'IHJI TaK Ha3blaaeMoro nnaHapHoro 3clx1>eKTa 1 4 ~ .lJ:nJI llX-602 

Ko3cW>uuueHT HenuHeii:HOCTB a nonxx .n;o - 2 T ,D;OCTuraeT /0,2 + 1/o/o. 

KpoMe Toro, HMeeTCJI pacxo.n;BMOCTb xapaKTepucTHKH npu H3Me

HeHBH IIOllJipHOCTH B3MepJieMOrO nonJI .D;O -/1 + 2/*, a 'IYBCTBBTenb

HOCTb OT,D;enbHbiX o6pa3UOB .LJ:X 06bi'IHO pa3llB'IHa. fiOCKOllbKY .LJ:X 

JIBllJieTCJI qeTblpexnoniOCHBKOM, OH He ,D;OnycKaeT O,II;HOBpeMeHHOrO 

3a3eMneHHJI axo,D;a u BbiXO,D;a, Tpe6yJI cneuuanbHOro cornacoaaHHJI 

3THX ueneii:. 3TO OC06eHHO cymeCTBeHHO npH KOM6BHHpOBaHHOM 

BKlliO'IeHBB no BXO,D;HbiM BllB .BbiXO.D;HbiM uenJIM HeCKOllbKHX .lJ:X 

.n;nJI MHoroKaHanbHbiX B3MepeHuii: unu B3MepeHuii: rpa.n;ueHTOB noneii:. 

HB)Ke paCCMOTpeHbl HeKOTOpble CIIOC06bl B ycTpOHCTBa, KOTOpble 

yMeHbWaiOT BllBJIHHe yKa3aHHbiX He,D;OCTaTKOB .LJ:X Ha 3KCnnyaTaUBOH

Hble u MeTponoruqecxue xapaxTepBCTBJCB MarHBTOMeTpoa. 

2.2. 3/leKIIIPOHHble KOMnOHeHIIlbl U JIU{JpoebJe pezuc111p01110pbl 

B HacToJimee apeMJI npoMbiWJieHHO npoH3BO,D;JITCJI BbiCOKOKaqecT

BeHHble BHTerpaJibHble onepauuoHHble ycanuTeJIH /OY I c pa3Hoo6-

pa3HbiMH napaMeTpaMH ,D;JIJI WBpOKOrO IIpHMeHeHBxf5~HCIIOJib30BaHBe 
OY coaMeCTHO c .LJ:X a MarHBTOMeTpuqecKux ycTpoiicTaax oKaJa

nocb aecbMa 3clx1>eKTBBHbiM. Oco6eHHO yHuaepcaJibHbl H noJie3Hbl 

OY C .D;Bclx1>epeHUBaJibHbiM BXO.D;OM B MaJibiM npuae,D;eHHbiM KO BXO,D;Y 

.n;peii:<iJoM. H3 oTe'leCTBeHHbiX OY OTMeTHM o.n;ua B3 nepablx OY 

Tuna 1 YT401, xoTopblii: HMeeT TeMnepaTypHbiH ,D;peii<ll He 6onee 

5 + 10 MKBjOC. O,D;BH H3 nyqwux nocne.n;uux OY - K551Y.l1:1/auanor 
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MAA725, qcCP/ BMeeT TeMnepaTypublii: ,D;peii:<lJ Meuee 1 MKB/"C 

u ,D;pyrue 6onee BbiCOKBe napaMeTpbi. C noMomhro OY, BMeromux 

C06CTBeHHbiH K03clx1>BUHeHT ycuneHBJI 6onee 10 4 , C ,D;OnonHBTellbHbl" 

MB BHeWHBMB 3lleMeHTaMB ,D;OCTaTO'IHO npoCTO IIOllY'IBTb BbiCOKYIO 

CTa6HllbHOCTb ycuneHBJI, perynHpOBKY ycuneHBJI B WBpOKOM ,D;Bana30" 

He, 6anaHCHpOBKY ,D;Hclx1>epeHUHanbHOrO BXO,D;a B KOppeKUHIO BbiXO,D;HO

ro cMemeHBJI OY. TaKoii: nuueii:HbiH cTa6unbHblii: ycanuTenb c yHBBep

canbHOH perynupOBKOH CTan OCHOBHOH COCTaBHOH 'laCTbiO pac

eM a TpHBaeMbiX MarHBTOMeTpB'IeCKHX KaHallOB. 

Haa6onee TO'IHbiMB perucTpaTopaMH auanoroBbiX curHanoa 

JIBllJIIOTCJI uu<lJpoable aonbTMeTpbl /U:B/ u aHanoro- uu<lJpoable npeo6-

pa3oBaTenu I AU:ll/, pa6oTaromue a pe)KBMe aonbTMeTpa. llpeuu-

3BOHHble QB o6ecne'IHBaiOT TO'IHOCTB B3MepeHBH noCTOJIHHbiX HanpJI· 

)KeHuii: nyqwe 0,01* a ,D;Hana3ouax ,D;o ,D;oneii: aonbTa u Bbiwe. 

nuHeHHOCTb WKanbl, B03MO)KHOCTb pa60Tbl C BHeWHHM 3anyCKOM 

unu a aaToMaTu'leCKOM pe)KHMe, Hanuque a p.li,D;e npu6opoa uu<lJpo

neqaTH - ace 3TO ,D;enaeT QB aecbMa y,D;o6HbiM u He3aMe

HHMbiM perHCTpaTOpOM ,D;llJI XOllllOBCKHX MarHHTOMeTpOB. 

2.3. CmpyKmypa MaZHU1IIOU3MepumellbHbiX ycmpoiicme 

Ha ocHoae coaMeCTHoro npuMeHeHHJI .LJ:X u OY pa3pa6oTaHa 

cTpyKTypa MarHHTOMeTpH'IeCKoro ycTpoii:cTaa16 1 , npe,D;cTaaneHHaJI 

Ha puc. 1, KoTopaJI o6ecnequaaeT KaK MHoro<iJyHKUHOHanbHOCTb 

H BbiCOKyiO TO'IHOCTb H3MepeHHH, TaK H ,D;OCTaTO'IHYIO npOCTOTy. 

Bo-nepBbiX, nO,D;06HOe ycTpOHCTBO MO)KeT HMeTb, HanpHMep, 10 

u 6onee H3MepuTenbHbiX Kananoa . TaKHM MarHHTOMeTpH'!eCKHM 

cucTeMaM OT,D;aeTCJI onpe,D;eneHnoe .npe,D;nO'ITeHue B TeXHHKe ycKo

pHTeneil '2 : nOCKOllbKY OHH n03BOllJIIOT 3aMeTHO COKpaTHTb apeMJI 

MarHHTHbiX H3MepeHHH H ynpOCTHTb ycTpOHCTBa npHBO,D;a npo6HBKOB. 

Bo-aTopbi X, npu ,D;aHHOH cTpyKType a Ka)K,D;OM B3MepuTenbHOM 

KaHane ocymecTanxeTCJI nepe,D;a'la BbiXO,D;Horo curHana c .LJ:X Ha 

nocne,D;yromuii: ,D;Hclx1>epeHUHanbHbiH YCHllHTenb He3aBHCHMO OT noTeH

UHana BbiXO,II;HbiX 3lleKTpO,D;OB AX H Bbi,D;a'!a YCHllHTeneM H3MepJieMO

ro curHana OTHOCHTenhHO WHHbl "Kopnyc". B pe3ynbTaTe B03MO)K

HO 3KOHOMH'IHOe, IIOClle,D;OBa TenbHOe no BXO,II;HbiM UeiiJIM BKlliO'IeHHe 

HeCKOllbKHX .LJ:X, npH KOTOpOM Heo6XO,II;HM llHWb O,D;BH HCTO'IHBK 

TOKa C 3a3eMneHHOH o6meil WHHOH. fipu 3TOM cymecTBeHHO yMeHb· 
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Puc.l. C•PYK•ypa MazHu•oMe•pa MHX-3. 

WaeTCJI BnBJIBBe BXO,ltHWX CBBclJa3BWX B3MeBe3BI Banp.ll:lKeHBS BnB 

BABO,!tOK Ba pa6oTy B3MepBTenbBOrO KaHana, B TOM 'IBCne B OT 

yaenR'IeBB.Il conpoTuanena• ,D;X B no~e. 

B·TpeTLBX, nenb perynupoaxu awxo,ttuoro cMell{euu• OY no3Bo

JJ.IleT KOMneHCBPOBATb Ha'lanbHOe uanp.ll:lKeHBe He3KBBnOTeH· 

QBanbBOCTB ,ZJ;X,a C nOMOD{biO nenes perynBpOBKB ycaneHBJI BWpaa

BBBaTb 'IYBCTBBTeJJbHOCTB KaHaJJOB, nOCKOnbKY ,ZJ;X BMeiOT 06W'IHO 

pa3BWe napaMeTpW, B YCTaBaBnBBATb BX TAKBMB, 'IT06W pe3ynLTaT 

B3MepeBBJI no QB 6WJJ npe,ttCTaBneu B e.ttBBBQaX MarBBTBOrO nonJI. 

B-'leTaepTwx, npe,ttcTaaneuuaJI ua puc. 1 CTPYKTypa o6ecnequ

aaeT npocTos cnoco6 B3MepeHBJI rpa.ttBeBTOB waruaTuwx nones, 

no.u;aaa.11 CBruanW C BWXO,ttOB ni060S napw KaHanoB Ha ,!tB~epeu· 

QBanbHWS BXO,lt ,ttOnOnBBTenbHOro OY, C BWXO,tta KOTOpOrO CHBMaeT· 

CJI CBrHan rpa,ttaeHTa. llpB 3TOM nBTaHBe ,ZJ;X O,ltHBM TOKOM cnoco6· 

CTByeT nOBWWeHBIO TO'IHOCTB npB B3MepeHBJIX rpa,ttBeHTOB BnB 

B cny'lae OTHOCBTenbHWX B3MepeHBS noneS no HeCKOnbKBM Kana· 
n&M. 

6 

2.4. Cuc•eMw •epMoc•a6wru30fiUU MazHu•oMe•poe 

BaJICJIOI 3A.D;A'Iel COBpeMeBBOI MArBBTOMeTpBB JIBnJieTCJI C03,tta· 

BBe B3MepRTenel Y&rBBTBWX nonel C BWCOKOI pa3peWAJOD{el 

CnOC06BOCTLIO. K BACTOJID{eMy Bpe:weBR B YCKOpRTeJJLBOI TeXBBKe 

Tpe60BABBJI K MArBRTOB3MepBTeJJLBWM npu6opaM C ,ZJ;X no TO'IBOCTB 

B3MepeBRI npeBWWAIOT -10-4 12: B CBJI3B C 3TBM BeOI5XO,ltBM BBB" 

MATeJJLBWI Y'fe.T BCeX clJaKTOpOB, BnBJIIOD{BX BA TO'IBOCTL perBCTpa

usa nonel. O.ttBo B3 nepawx Tpe6oaauul - 3TO TepwocTa6anu3a

llBJI p.ll,tta y3JJOB :warBBToMeTpa. Bo acex pacc:waTpuaaewwx uiDKe 

MArBBTOMeTpax BMeJOTCJI .D;Be CBCTeMW TepMOCTA6BJJB3AQBB, BKniO· 

'IAIOOUie TepMOCTATW .D;nJI no.u;orpeaa. llpB KOMBATHOI TeMnepaType 

CBCTeMW no,tt.u;eplKBSAIOT C TO'IBOCTLIO ± 0,1 °C TeMnepaTypy +35oc 

B npo6BBK8X C ,ZJ;X B TeMnepaTypy +45CC B TepMOCT&Te B3MepBTeJJL• 

uoro 6noxa. 

Ha puc. 2 noKa3auw o6e cxeww TepwocTa6una3anuu. B npo6uu

xe c .n;x ycTauaanaaaeTc.ll TepwucTop Rl Tuna MMT-6,xoTopwl 

BKniO'IeH B nne'IO MOCTA /,II;1·,ZJ;4, Rl-R3 /. Hanp.ll:lKeHBe pa36a

nauca ycBJIJiaaeTCJI OY /M1/ u xacxa,ttoM ua T3-T5. TpaB3BCTopw 

T9, T10 ynpaBn.lliOT TOKOM B no.u;orpeaaTene npo6uuxa. Koppexnu• 

TeMnepaTypw ,ZJ;X OCyll{eCTBJJJieTCJI C nOMOD{LIO conpOTBBJJeBBJI R3, 

A CBrBan .u;n• B3MepeBBJI B KOHTpOJJJI TeMnepayypw CHBMaeTCJI 

C KOBTaKTA tl. Bpe:w• BWXO.D;A CBCTeMW Ba peUM TepMOCTa6~u-
3AUBB paauo - 10 MUH. B TepwocTaTe ,ttJJJI B3MepuTen~ouwx cxew 

ucnonL3yeTCJI Tep:wucTop TBna CT3-19, R6, BKnro'leuuwl B nne'lo 

MOCTA R 4, R 5. B OCTAJJLHOM CXeMa OTnB'IaeTCJI BWXO.D;BWM KaCKa • 

.u;o:w·,ou c.u;enau 6onee MOIJUIWM /Tll-T13/.Bae,tteuo TaK:lKe ycTpoi

CTBO ycKopeBHOrO Ha'l&nbHOrO pa3orpeaa TepMOCTaTa.C nOMOD{biO 

xuonxa K1 u pene K2 no.u;orpeaaTenL no,ttxnro'laeTC.Il KBCTO'IHBKY 

c noawweuuww uanps:lKeuuew. Curuan oxou'laHBJI pa3.orpeaa c aw

xo.u;a ycBnBTen• OTKJJIO'IaeT K2 u nepexnro'laeT no.ttorpeaaTem. 

K BWXO,tty YCBnBTeJJJI, 0 'leM CBrBanB3BpyeT na:wna Jll. Ha puc. 3 
noKa3aHa 3aBRCBMOCTb TeMnepaTypW B TepMOCTaTe npB Ha'laJJbHOM 

pa3orpeae c ycxopeuueM /1/ u 6e3 aero /2/. Bxo,ttuwe y3nw o6eax 

cxe:w noMell{enw ~ 3TOM :liCe TepwocTaTe. TepwocTaT awnonueu B 

BB,tte KOp06KB 160x160x 50 MM B3 Me,ttB TOnll{BHOS 1 MM C paBHO· 

:w:epHO BAMOTABBWM HA JteS no.u;orpeBaTeJieM C COnpOTBBJJeBBeM 

- 10 OM. 3axpenneuuww 3noKCB.ttHWM xneew. Caruan,ttnJI xouTponJI 

Te:w:nepaTypw BBYTPB TepMOCTaTa CHBMaeTCJI C KOHTaKTa t 2 

/puc. 2/. 
7 



-~ ~ 
" -~ 

>< 
:0 
:z: 
.0 
":: 
()> 

~ 
;:, 
Q, 
()> 

~ 

"' ;:, 

;:, 

0 
:.: 
;:, 
:z: 
lo 
0 
Q, 
s:: 

;:, 
;:, 
:::t 
0 

"' ;:, 
":: ;:, 
lo 
0 
~ 
~ 
0 
~ 

~ 
~ 

0 
~ 
()> 

(j 

~ Cl5 
· O 
~ ":: 
;:, "' Q.,;... 

8 

'1:; 

ItS I------ -- ----~ 

ts-

D 

j / 

J /
2 " _, "- I 

" I 
_,/'" I 

- " 
----

,.... ---""' -T-

1 ~ 
tO :ID 30 ...,,..,, 

Puc. 3 . XapaKmepucmuKu pa3ozpeea mepMocmama c)AJI U3MepumeAbHbiX 
y3A06 6 06bi'IHOM /2/ U ycKopeHHOM /1/ peJtCUMaX. 

2.5. Cma6uAu3alllop 111oKa numaHuJJ ,ax 

CTa6HllbHOCTb TOXa nHTaHHR ~X Henocpe~CTBeHHO BllHReT Ha 

TO'IHOCTL pa6oTLI H3MepaTenLHoro xaHana . Ha puc. 4npe~cTaaneHa 

cxeMa cTa6ana3aTopa Toxa . CxeMa napaMeTpaqecxoro cTa6ana-

3aTopa Ha ~5, ~6 /~818E/ H T15-T18 RBllReTCR HCTO'IHHXOM 
-5 

onopHOrO HanpRJKeHHR, CTa6HllbHOCTL XOTOporo nyqwe 3 • l 0 
B ~Hana30He XOMHaTHbiX TeMnepaTyp H npH XOne6aHHRX uanpg)l(eHHR 

nHTaHHR Ha ± 0,2~ . 3TO onpe~enReTCR, BO-nepBbiX, Bbi60pOM 

pe)I(HMa CTa6HnHTpOHOB B o6naCTH TepMOCTa6HnLHOB TO'IXH . Bo

BTOpbiX, CTpyxTypa CXeMbl H ee CHMMeTpH'IHOCTL no OTHOWeHHIO 

X WHHaM nHTaHHR o6ycnaBllHBaiOT X034><)lHUHeHT CTa6HllH3aUHH 6onee 

1000 no Hanpg)l(eHHIO nHTaHHR . KpoMe TOrO, BBe~eHbl TepMOXOp

peXTHPYIOIUHe 3neMeHTbl T 15, T 18, a caM cTa6anu3aTop noMeiUeH 

B TepMOCTaT . 

qepe3 ~enuTenL R 10- Rl2 onopuoe uanpg)l(euue no~aHo Ha 

HeHHBepTHPYIOIUHii: axo~ OY /M3/ . K uwxo~y OY BHe TepMocTaTa 

nO~XlliO'IeH noBT~pHTenb Ha COCTaBHOM TpaH3HCTOpe /T20, T21/, 
Tox xonnexTopa xoToporo nocTynaeT so axo~HYIO uenL ~X, a B 

3MHTTepuoii: uena uxn10'1euo onopuoe npoaonoquoe conpoTHBneuae 

R 13. lla~euue uanpR)I(eHHR ua nocne~HeM no~auo ua uuaepTHPYIOIUHii: 

axo~ M3 u cpaauaaaeTcR c onopuwM. Pa3HOCTHblil: curuan ycana

aaeTCR B M3 H XOppeXTHpyeT BbiXO~HOB TOX . YcTaHOBXa TOXa 

9 
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Puc.4. CxeMa cma6uAu3amopa moKa numaHU.II ,ax. 

B ,I{Hana30He 100 + 200 MA H KOHTpOnb ero CTa6HnbHOCTH npooo

,I{HTCR no l.J,B C noMOUibiO KniO'Ia K32 H KanH6pooaHHOrO conpOTHB

neHHR R14. )J;nHTenbHaR CTa6HnbHOCTb TOKa nocne 30 MUHnporpeoa 

.I{OCTHraeT - 5 · 10-5 . 

3. MATHHTOMETP THllA MllX-3 

MarHHTOMeTp MllX- 3 co3,naH .nnx H3MepeHHR pacnpe,neneHHH 

CTaUHOHapHOrO OKCHanbHO-CHMMeTpH'IHOrO MarHHTHOrO nonR B 

coepxnpooo.nx111eH Bll- ceKUHH xonneKTHBHoro ycxopHTenx /xonb-

/
1 7 / 

UeTpOH ' , XOTR no CBOHM napaMeTpaM RBnReTCR H3MepHTeneM 

UJHPOKOrO npHMeHeHHR. C noMOUibiO MllX- 3 B03MO)I(HO H3MepeHHe 

noneil o ,nHana3oHe /0 + 2,5/ T H rpa,nHeHTOB .no - 5.10 - 2 T/cM. 

CTpyxTypa H3Mep&TenbHblX xaHanoo MllX-3 noxa3aHa Ha puc.S. 

MarHHTOMeTp HMeeT TPH o,n&Haxooblx H3Mep&TenbHblX KaHana H 

o,nHH rpa,nHeHTHblH. B H3MepHTenbHblX xaHanax· I puc. Sa/ Hcnonb-

3ooaHbl OY THna 1Yi401 H conpoTHBneHHR THna :SJill H npooonoq

Hble. YcHnHTenb cocTOHT H3 .noyx xacxa.noo OY /M4, M5/. K .n&4l-

4lepeHUHanbHOMY oxo.ny M4 no.nxnro'leH Bblxo.n ));X. B 3TOM xacxa.ne 

Bbl,nenxeTCR CHrHan, nponopUHOHanbHblH H3MepReMOMy nonro, KOTO

pblH ycHnHoaeTcx o -a pa3a. llocpe,ncTBOM R 15 6anaHcHpyeTcx 

BXO.I{HOH JCacxa,n. C BblXO,na .M4 CHrHan nocTynaeT Ha HeHHBepTH

PYIOUIHH oxo.n OY /M4/, xoTopblB &MeeT Bblxo,nHoB nooTop&Tenb Ha 

T22, T23 H uenb oTp&uaTenbHOH o6paTHOH CBR3H. Ko34!4lHUHeHT 

10 

Puc.S. CxeMI>I U3MepumeAI>HI>IX KaHaAoe MaZHUIIoMempoe MllX-3/a/, 
MllX-3C/6/, MllX-lM/ e/. 
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ycuneHBJI BToporo xacxa.z.a /-4/ no.z.cTpausaeTCJI c noMOiltbiO R16. 

KpoMe Toro, nocpe.z.cTBOM P 17 npoB3BO.Z.BTCJI no.z.cTpoiixa HynJI 

KaHana B OTCYTCTBBB BHeWHero nonJI. B YCBnBTene BCnOnb30BaHbl 

OY c TeMnepaTypHbiM .z.peiil!loM MeHee 4 MKB/°C. 

CxeMa rpa.z.ueHTHoro KaHana /M6, M7 I aHanorB'IHa npe.z.hi.Z.Yuteii. 

HHBepTBPYIOutBH BXO.Z. KaHana nOCTOJIHHO no.z.coe.Z.BHeH K BbiXO.Z.Y 

nepBoro KaHana, a HeBHBepTBPYIOutBH BXO.Z. 'lepe3 KOHTaKTbl pene 

K12, ynpaBnJieMoro KJIIO'IeM K11, no.z.KniO'IeH nu6o K Bhlxo.z.y BToporo, 

nu6o TpeTbero KaHanos. Ko3~uuueHT ycuneHBJI rpa.z.ueHTHoro Ka

Hana paseH 10. Bee 3neMeHTbl ex eM KaHanos uaxo.Z.JITCJI B TepMocTa

Te, 3a ucKniO'IeHBeM no.z.cTpoe'IHbiX conpoTBBneHuii. 1Ipo6HHK MIIX- 3 

co.z.ep:lKBT TPB )l.X. B KonbUeTpoHe npo6HBK ycTaHaBnasaeTCJI TaK, 

'ITO nnoCKOCTb ero OCHOBaHBJI nepneH.Z.BKynJipHa OCB Z. IInOCKOCTB 

)l.X napannenbHbl OCHOBaHBIO npo6HBKa. 0THOCBTenbHO nepBoro )l.X 

BTOpOit CMeuteH no OCB Z Ha 10 MM,a TpeTHH - no pa.z.uycy Ha 10MM. 

TaKBM o6pa3oM, B03MO:lKHO B3MepeHue noneil: Ka:lK.Z.biM )l.X, a TaK:lKe 

rpa.z.ueHTOB no Z unu R. B Me.Z.HOM 6noKe TepMocTaTa, KpoMe 

)l.X, ycTaHoBneH TepMBCTop, a nosepx 6noKa HaMoTaH no.z.orpesa

Tenb H3 MaHraHBHOBOH 6BI!!BnJipHO"CKpy'leHHOH npOBOnOKH C co

npOTHBneHBeM - 65 OM. TepMOCTaT c BHeWHBM TennoBbiM 3KpaHOM 

BMeeT ra6apBTbi 12x36x50 MM u yKpenneH Ha pa3'beMe, qepe3 

KOTOpbiH no.z.KniO'IeH Ka6enb .z.nBHOH 10 M .Z.nJI CBJI3B C B3Mepu

TenbHbiM 6noxoM MIIX- 3. 

H3MepuTenbHaJI qacTb MIIX-3 KOHCTPYKTBBHO BblnonHeHa B 

BB.Z.e Tpex 6noKoB, BCTaBnJieMbiX B KpeiiT KAMAK I puc. 6/. )].sa 

6noKa WBpBHOH 5M BKniO'IaiOT no 2 BCTO'IHHKa nBTaHBJI TUna JiCY. 

H3MepBTenbHbiH 6nOK WBpBHOit 8M BKniO'IaeT TepMOCTaT C OCHOB · 

HbiMH CXeMaMB B OCTanbHble 3neMeHTbl. BbiXO.Z.bl BCeX KaHanoB 

no.z.KniO'IeHbl K pa:3'beMaM J13M0 Ha nepe.z.ueii naHenB. )l.nJI KOHTpO· 

nJI pa6oTbl MarHBTOMeTpa Ha nepe.z.ueii nauenu ycTauosneH cTpenoq

HbiH BH.Z.BKaTOp HI /puc. 3/, no KOTOpOMY C noMOiltbiO KnaBBWHOrO 

nepeKJIIO'IaTenJI K3+K9 MO:lKHO nposepBTb BeJIB'IBHbl uanpJI:lKeHBB 

nuTaHBJI I A, Ji, B, r I, TOKa nBTaHBJI )l.X B pe)I(BM pa60Tbl TepMOCTa

TOB (tl,t2). 

PerucTpauBJI pe3ynbTaToB B3Mepimuii npoB3BO.Z.BTCJI no QB, 

BMeiOuteMy pa3peweHue He xy:lKe 10-4, c ycTpoilcTBOM uul!lponeqa

TB. 0TC'IeT pe3ynbTaTOB OCyuteCTBnJieTCJI B e.Z.BHBUaX nonJI /1 B 
COOTBeTCTByeT nOJIIO 1 T, a rpa.z.ueHT nonJI 1 B COOTBeTCTByeT 

0, 1 T I CM/. 0THocuTenbHaJI TO'IHOCTb B3Mepeuuii MIIX- 3 ny'IWe 
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- 2·10-4 • Bx± 10-4 T B .n;uanaJoHe KOMHaTHhlx TeMnepaTyp nocne 

nporpeBa IIpH60pa B Te'leHHe 30 MUH. 0THOCHTenbHa.ll TO'IHOCTb 

H3MepeHH.II rpa,n;HeHTOB C HCnOnb30BaHHeM rpa,n;HeHTHOrO KaHana 

COCTaBn.lleT - 0,05~ OT MaKCHManbHOrO 3Ha'leHH.II ,D;HanaJOHa. 

AHanorH'IHhle TO'IHOCTH H3MepeHH.II a6COlliOTHhiX 3Ha'leHHH IIOneii. 

H HX rpa,n;HeHTOB o6ecne'IHBaJOTC.II C nOMOmbJO Kanu6pOBO'IHhiX Ta6-

nHU, nony'leHHhiX C HCnOnbJOBaHHeM JIMP - MarHHTOMeTpa Ha 

MarHHTHOM cTeH,n;e OHMY. HJ- Ja HenHHeHHOCTH .l(X B non.11x 6onee 

0,4 T a6conroTHa.ll BenH'IHHa non.11 no perucTpaTopy orpaHH'IeHa 

3Ha'leHHeM- /0,2 7 0,3/~ OT HJMep.ReMoro non.11. 

4. MArHHTOMBTP THIIA MllX-3C 

MarHHTOMeTp MIIX-3C, coJ,n;aHHhiH .n;n.11 Hcl»B3, HMeeT TY )l(e 

CTpyKTypy, HO B ero CXeMy BBe,D;eHhl H3MeHeHH.II, KOTOphle paCWH

pHnH ero clJyHKUHOHanbHhle B03MO)I(HOCTH H nOBhiCHnH ero TO'IHOCTb 
- 4 

H3MepeHH.II ,D;O - 10 · 

Bo-nepBhlx, .n;n.11 Ka)l(,n;oro KaHana c.n;enaH oT.n;enbHhiH TepMo

cTa6anHJHpoBaHHbiH npo6HHK . Me,n;HbiH 6no'IOK TepMocTaTa c no.n;o 

rpeBaTeneM H KOHeu Ka6en.11 CB.IIJH noMemeHhl B Me,n;Hhlii Kopnyc 

pa3MepoM 10x20x30 MM3 H JanHThl 3nOKeH,D;HbiM KOMnayH,D;OM . 

Kopnyc JaJeMneH qepeJ 3KpaH Ka6en.11 . .l(nHHa Ka6en.R nop.R,n;Ka 

6 M . O.n;Ha HJ nnocKocTeii npo6HHKa .IIBn.ReTc.ll onopHoii, T .K. 

napannenbHa nnocKOCTH .l(X. Mo)I(HO paJMemaTb npo6HHKH B paJ

HbiX TO'IKaX, 'IT06bl H3Mep.11Tb IIOn.ll B HHX, a TaK)I(e H3Mep.11Tb 

COOTBeTCTByromHe rpa,n;HeHTbl HnH npOBO,D;HTb OTHOCHTenbHble H3Me

peHH.II npa TonorpaclJupoBaHHH noneii . 

Bo-BTOphlx , 6blnH Mo.n;epHHJHpoBaHhl ycanuTena Bcex HJMepu

TenhHbiX KaHanoB /puc. 56/. B HHX ucnonbJOBaHhl OY THna 

K551Y.l(1 /MAA 725 , qcCP/. KpoMe Toro, 'ITO nu OY uMeJOT 

TeMnepaTypHbiH ,n;peii.clJ MeHee 1 MKB/'C ,Y HHX eCTb BXO,D; ,D;n.ll 

HeJaBHCHMOH KOppeKUHH (R21 ) BbiXO,D;HOrO CMemeHH.II. B peJynbTa

Te B Ka)I(,D;OM YCHnHTene CTano B03MO)I(HbiM orpaHH'IHTbC.II O,li;HHM 

OY, nocKonbKY Bee perynupoBKH - ycaneHH.II ( R22) , 6anaHca (R23) 

H Hyn.ll ( R21) - B HeM HMeJOTC.II . .l(n.ll nony'leHH.II 6onee 'IYBCTBH

TenbHOrO .n;aanaJoHa /.no -0,5 T/ B MIIX - 3C BBe,n;eH.n;ononHHTen~>

HbiB MaCWTa6HbiH ycHnHTenb /M9/ C KOJcllclJHUHeHTOM ycHneHH.II 10. 

14 
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06ma.11 KOHCTPYKUH.II MarHHTOMeTpa MIIX-3C aHanorH'IHa. O,n;Ha

KO KOMMyTaUH.II BCeX BhiXO,D;OB H3MepHTenbHbiX KaHanOB H BXO,D;OB 

rpa.n;HeHTHOrO KaHana, KOTOpbie BhiBe,D;eHbl qepe3 paJ'beMhl JI3M0 

Ha rrepe,D;HIOIO naHenb, IIpOH3BO,D;HTC.II C nOMOmbJO BHeWHHX Ka6eneii:. 

Bee H3MepHTenbHble KaHanbi npOKanH6poBaHbl Ha MarHHTHOM CTeH

,n;e .n;o noneii: - 2,2 T, XOT.II nocne cooTBeTCTByromeii: Kanu6poBKH 

BOJMO)I(Hbi HJMepeHH.II noneii: .no - 5 T. 

5. MArHHTOMBTP THllA MllX-JM 

O.n;HoKaHanbHhiB MarHHTOMeTp MIIX -1M o6mero npHMeHeHH.II 

npe.n;HaJHa'leH .n;n.11 HJMepeHH.II noneii: B .n;uanaJoHax /0 7 0,2/ T 
H /07 2/ T, a npH COOTBeTCTByromeii: Kanu6pOBKe H 6onee BhiCOKHX. 

CxeMa npu6opa aHanorH'IHa o,n;HOKaHanbHOMy BapuaHTY MIIX- 3 

C ,D;OnonHeHHeM ee MaCWTa6HhiM YCHnHTeneM C K03cllclJHUHeHTOM 

10 .n;n.11 nonyqeHH.II 6onee 'IYBCTBHTenbHOro .n;uanaJoHa. MarHHToMeTp 

C BHeWHHM lJ.B pa6oTaeT H,D;eHTH'IHO MIJX- 3 H HMeeT TY )l(e TO'IHOCTb 

HJMepeHH.II. B oTnH'IH-e OT MIIX-3 B MIIX-1M HMeeTC.II BHyTpeHHHH 
- 3 

UHclJpoBOH perHCTpaTOp C TO'IHOCTbiO - 10 , 'ITO ,n;enaeT npu6op 

aBTOHOMHbiM H y,n;o6HbiM npH HJMepeHH.IIX noneii: CO cpe.n;Heii: TO'I

HOCTbiO. KpoMe Toro, B MIIX-1M BBe,n;eH .n;ononHHTenbHhlii: pe)I(HM 

pa60Thl c KoppeKUHeii: HenHHeii:HOCTH B .n;aanaJoHe /0 7 2/ T. Ilpa 

3TOM B03MO)I(Hbl H3MepeHH.II a6conJOTHbiX 3Ha'leHHB noneii: C TO'IHOC-
-4 

TbJO .no - 5· 10 no uuclJpoBhiM perucTpaTopaM B e.n;HHHuax non.11 

6e3 KoppeKUHH no Kanu6poBO'IHhiM Ta6nuuaM. 

5.1. KoppeKijUJI He./IUHeUHOCIIIU U3Mepul/le./lbHOZO KOHa./la 

KaK noKaJan aHanHJ, OCHOBHOH o6meii IlpH'IHHOH HenHHeBHOCTH 

paCCMOTpeHHOrO H3MepHTenbHOrO KaHana, .IIBn.ReTC.II MarHHTOpe3HC

THBHbiH 3cllclJeKT B .l(X, YIIOM.IIHYThiB BbiWe. 3TO Bblpa)l(aeTC.II, BO

nepBbiX, B HenHHeHHOB 3aBHCHMOCTH Haiip.ll)l(eHH.II He3KBHIIOTeHUH

anbHOCTH OT non.11. BO-BTOpbiX, H3MeHeHHe BbiXO,D;HOrO COnpOTHBne

HHJI .l(X CKa3biBaeTC.II Ha K03cllclJHUHeHTe nepe,n;a'IH CHrHana C .l(X 

B OY, TaK KaK Bxo.n;Hoe conpoTHBneHHe OY no pa3HbiM npH'IHHaM 

HMeeT orpaHH'IeHHYJO BenH'IHHY. KpoMe TOrO, Ha6nro,n;aeTC.II H3MeHe

HHe 'IYBCTBHTenbHOCTH co6cTBeHHO .l(X oT non.11. BenH'IHHa pe3yn1.-
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TBPYIO~eH HenBHeHHOCTB B3MepBTenbHOrO KaHana JJ;OCTBraeT -0,5~ 

B 6onee B JJ;Bana3oHe noneii 10 +21 T. Ha puc. 7 noKa3aHa, HanpBMep, 

3aBBCBMOCTb OTKnOHeHBH OT nBHeHHOH 3aBBCBMOCTB B3MepBTenbHO

ro KaHana MTIX-1M npB B3MeHeHBB nom1. 3Ta KPBBaH no ljlopMe 

6nB3Ka K 3aBBCBMOCTB B3MeHeHBJI conpOTBBneHBJI )];X OT nonH. 

B B3BeCTHbiX ycTpOHCTBaX .D;nH JIBHeapB3aUBB WKanbl XOnnOBCKBX 

MarHBTOMeTpOB no.D;6BpaiOT nB60 3neMeHTbl C nOXO)KeH xapaKTepBC

TBKoii .D;nH Koppei<UBB qyscTBBTenbHOCTB .n;x1 ~ 1 nu6o ljlopMupyeTcH 
~ / 9 / 

COOTBeTCTBYIO~aJI HenBHeBHaJI xapai<TepBCTBI<a perBCTpa Topa . 

B 060BX cny'laHX ycnO)KHJ!eTCJI I<OHCTPYI<UBJI B Tpe6yeTCJI T~a Tenb

HbiH no.D;6op I<oppei<TBPYIO~eii HenBHeHHOCTB. 

B MTIX -1M ocy~ecTsneHo npe.D;no)KeHBe no I<OMneHcauuu 3Toii 

HenBHeHHOH 3aBBCBMOCTB C noMO~biO CBrHana CO BXOJJ;a )];X. HanpJI

)KeHBe Ha BXOJJ;e )];X, nBTaeMOrO CTa6BnbHbiM TOI<OM, nponopUBOHanb

HO conpoTBsneHBIO )];X. KoHCTPYI<UBH B3MepuTenbHoro KaHana 

n03BOnJieT npOCTO I<OMneHCBpOBaTb ero HenBHeHHOCTb nyTeM no.D;a

'IB HanpH)KeHBH co sxo.D;a .n;x qepe3 perynupyeMbiH JJ;enBTenb Ha 

cooTBeTCTBYIO~Bii sxo.D; .D;BtiMJlepeHUBanbHOro OY I puc. 1, R I. llpu 

3TOM TO'IHaJI nOJJ;CTpOHKa .D;nH nony'leHBJI MBHBManbHbiX OTI<nOHeHBH 

OT nHHeHHOCTB CBO)J;HTCJI I< 06bi'IHbiM perynHpOBI<aM BbiXOJJ;HOrO 

CMe~eHBJI OY, ero ycaneHBJI H senH'IHHbl R. Ha puc. 6 HarnHJJ;HO 

BHJJ;eH pe3ynbTaT TaKOH I<Oppei<UHB Ha npHMepe H3MepHTenbHOrO 

KaHana MTIX- 1M. HenHHeiiHOCTb KaHana .B JJ;Hana3oHe 10 ., 21 T 
CHH)KeHa npai<TB'IeCI<B Ha nopH.D;OI<. 3aMeTHM, 'ITO 3TOT cnoco6 KOp

pei<UHH npHMeHBM TOnbKO .D;nH O)J;HOH onpe.D;eneHHOH nonHpHOCTH 

B3MepHeMoro nonH H npH HanH'IHH nnaHapHOH COCTaBnJIIO~eH nong 

MeHee - 0,1 T, 'ITO co6niOJJ;aeTCJI BO MHOrHX cnyqaJIX. 

5.2. KoHCIIPYKflUJI U3MepuJtellbHozo KaHa/la 

CxeMa H3MepHTenbHoro KaHana noi<a3aHa Ha puc. Sa. llo.D;o6Ho 

ycHnHTeniO B MTIX- 3 BXOJJ;Hoii ycunaTenb IM 11, M 121 c U.B H I<ana6-

poBO'IHbiMB Ta6nuuaMH o6ecnequsaeT H3MepeHHJI noneii B JJ;Hana3o-
-4 

He IO+ 21 T c TO'IHOCTbiO JJ;O - 2·10 • Pe3ynbTaTbl OTC'IBTbiBaiOTCH 

s e.D;HHHUax nom1 11 B cooTBeTcTsyeT 1 Tl. Pe)KHM c I<OMneHcauHeii 

HenHHeiiHocTH KaHana 3a.D;aeTCJI nyTeM BI<niO'IeHHJI TyM6nepa K12 

Ha nepe.D;Heii naHenH npa6opa. KoHTai<Tb1K12.1 H K12.2I<oppeKTHpy

IOT cMe~eHHe ycan&Ten.ll B BI<JIIO'IaiOT pene K13. KoHTai<Tbl pene 
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nOJJ;KniO'IaiOT BXO)J; )];X 'lepe3 R26, R27 I< HHBepTHpyiO~eMy BXOJJ;Y 

M 11 H I<oppeKTBPYIOT ycaneHHe OY. To'IHOCTb perHcTpauaa noneii 

B 3TOM CJIY'Iae 6e3 HCnOnb30BaHHJI KanH6pOBO'IHbiX KpHBbiX JJ;OCTHra

eT - 5 ·10 -
4

· 

)J;ononHHTenbHbiH KacKa.D; Ha OY IM 131 HBnHeTCJI MacwTa6HbiM 

ycunHTeneM Ha 10 11 B cooTBeTCTByeT 0,1 T/ H o6ecneqasaeT 

JJ;Hana30H H3MepeHHJI noneiii0-0,21 T.B 3TOM JJ;Hana3oHe nHHeii:HOCTb 

H3MepHTenbHoro KaHana I puc. 7 I JJ;OCTaTO'IHO xopowaH H cneuHanb

HOH Koppei<UHH He Tpe6yeTCJI. 

rr d8-0MilAOU.UII. 01119 Alll-l.iJIIOil J06UCUIII0C'"W . .. 
0 

qt 0.1 a.J 0.~ o.s ~ O.' o,1 t,o f,f t,z 1,, t,ct 1,s '·' 1,1 t,l t,t .to T 

-- --------..8 
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Puc.7. XapaKmepucmuKu MazHumoMempa npu HO/IU'IUU KOppeKflUU 
u 6e3 Hee. 

B MarHHToMeTpe MTIX -1M npo6HHK c .n;x I<OHCTPYI<THBHo 

no.D;o6eH npo6HHKaM MTIX-3C. HcTO'IHHI< nHTaHHJI BblnonHeH c npu

MeHeHHeM MHI<pocxeM THna MAA 723 H &MeeT napaMeTpbi : + 12 B 

I1A/, -12B/1A/, +5B/1,5A/ npB K03tiMJlBUHeHTe CTa6HnH3aUHH 
3 6onee 10 H BbiXO)J;HbiX nynbCaUHJIX He 6onee 0,5 MB. 06~He 

3 
ra6apHTbl MarHHTOMeTpa - 120x220x250 MM . a BHeWHHH BH)J; 

npe.D;CTasneH Ha puc. 8. KoHTponb pe)KHMa pa6oTbl MTIX -1M I Han pH

)KeHHH nHTaHHJI TOI<a B )];X, TeMnepaTypbl B TepMOCTaTaxl npOH3-

BO)J;HTCJI no UHijlpOBOMY Ta6no BHyTpeHHero perHCTpaTopa C nOMO~biO 

I<nasawHoro nepei<JIIO'IaTenH Ha nepe.D;Heii naHenH. 
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Puc.B. BHeruHuii euo MaZHUBoMeapoe MIIX- 3/a/ u MIIX-JM/6/. 
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5.3. BHyapeHHUrlfl~poeorl pezucapaaop 

Uacllpoaoi peracTpaTop .aBJI.aeTc.a B3Wep&Tenew uocTo.a&Boro 

aaup.alKeaa.a B .ABaUa3o&e ± 2 B c BB.ZUUCaQBei pe3ym.TaToB &a 

nacllpoaow Ta6no B BB~e qeTwpexpa3p.a~aoro ~ec.aTaqaoro qacJJa. 

PeracTpaTop CJJYlKBT B war&&ToweTpe AD• &3:wepeaa.a p~a ero 

uapaweTpOB B AD.a IUicliPOBOi ~BJCB.IlBB B3Wep.aeMWX UOJJei Be~&-
T -3 uax C Toq&OCTioJO - 10 , qyo ~eJJaeT MarBBTOMeTp aBTOBOMBWM 

upa6opow. Cxewa periiicTpaTopa upe~cTaaneaa aa puc. 6. Oa 

BJCJJJOqaeT Upeo6pa30BaTeJJio UOJJ.ap&OCTB BXO.ABOrO &aup.alKe&B.a, 

JCOTOpWi COCTOBT 83 JCaCJCa~a BeBBBepTBpYKMJlero UOBTOp&TeJJ.a &a 
181 OY /M1/, KacJCa~a BBBepTBPYJOIIlero DOBTopaTen.a aa OY /M2/ 

a ycTpoicTaa B~BJCauaa DOJJ.apaocTB /M3, M8.1, M8.2, 11.6/. 
llpeo6pa3oaaTeJJJ. Don.apaocTB o6ecDeqaaaeT AD• Docne~YJOIIlei 

CXeWW CBrBaJJ C DOJJOlKBTeJJJ.BOi DOJJ.ap&OCTJ.JO, a JCaCJCa~ &a M2 

D03BOJJ.aeT, JCpowe TOrO, CICOppeJCTBpOBaTio paCXO.AJIWOCTio xapaJCTe• 

pBCTBJCB JJ.X UpB Mar&BTBWX DOJJ.aX pa3&ClrO 3BaJCa. 

llpeo6pa30BaTeJJJ. awuJJBTy~a-ape::..:JI c~enaa DO cxewe' 101yupaa

n.aeworo ~YIJlero wyJJJ.TBB&6paTopa c YJJY'IIIIeBBew ero TepwocTa-
6BJJJ.BOCTB. JK - Tparrep /M9/ &aXO~BTC.a B COCTO.aBBB 1 B qepe3 

M5.1 a 11.7 DOMeplKBBaeT JCO&~eacaTop C6 B pa3p.alKe&aow cocTo.a

aaa. Tparrep 3aDycJCaeTC.a DO BXO~y C B 6JJOJCBpyeT CBOJi cqeTBWi 

axo~. llpa 3TOM ueDJ. pa3pJI~a C 6 3aJCpwaaeTcJI, a JCOB~eacaTop 

aaqBBaeT 3apJilKaTJ.C.a CTa6BJJioBWM TOJCOM, JCOTOpWi 3a~aeT CXeMa 

aa T3, T4. HaDp.alKeuae aa C6 a 6a3e T2 JJB&eiuo B03pacTaeT. 

H3MepJiewoe uaDpi*eaae Do~aeTcJI qepe3 TepwoKOMDeacapYJOIJlBi 

DOBTOPBTeJJio T 1 B P 18 Ha 3MBTTep T 2 B ODpe~eJJJieT MOMe&T OTICpW

BaBBJI DOCJJe.ABero·. B 3TOT lKe MOMeBT OTICpWBaeTC.a B Tpa&3BCTOp 

T6, 3aMwJCaJI axo~ S Tparrepa aa xopDyc. Dpa 3TOW Tparrep 

B BCJI CXewa B03BpaiJlaJOTCJI B BCXO~BOe COCTO.a&Be. HaDp.alKe&Be 

aa axo~e /0++1./ B JJBueiao ynpaBJ.IJieT ~Ten~oaocTJ.JO BMDYJJJ.ca 

aa BWXO~e Tp&rrepa OT -0,3 ~0 2,3 MC. Ha 3JJeMe&Te M6.1 DO 

caraany c O.ABOBa6paTopa M10 awqaTaeTcJI aaqaJJ~oaaJI qacTJ. 

BMDYJJJ.Ca C Tp&rrepa, TAlC qyo Ha BWXO~e M6.1 BMDYJJJ.C B3Mea.aeT· 

c.a B Dpe~enax /0 + 2/ Me. 3Ta ~TeJJJ.BOCTJ. Dpeo6pa3yeTc.a 
&3BeCTBWM cDoco6oM B qeywpexpa3p.a~aoe ~ec.ayaqaoe qacno, 

aa~aQBpyeMoe aa cueuaam.aow Ta6no. CxeMa Dpeo6pa33aaan..a 

cocTOBT &3 1-MFII onopaoro reaepaTopa aa M7.3, M7.4 a ll31, 
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,nexa,nHoro C"'CT"'HKa Ha M 11 ~ M 14, ,newuclJpa TopoB M 15 + M 18 

u cBeTo,nuo,nHbiX HH,nuxa TopoB M 19 + M22. 

3anycx perucTpaTopa ocymecTBJUieTc.ll oT ceTH 50 Ft~. Tpurrep 

lllMHTTa M1 H JneMeHTbi M7.1 H M7.2 clJopMHPYJOT HMnynbcbl c 

,nnHTenbHOCTblO 10 MC, KOTOpble no,naJOTC.II Ha O,nHOBH6paTOp M10, 

Bblpa6aTbiBaJOwHH CHrHan Bbi"'HTaHH.II /ycTaHOBKa Hyn.ll/ C perynu

pyeMOH ,nnHTenbHOCTblO 150 +350 MKC. liMnynbC C ,nnHTenbHOCTblO 

10 MKC ,nn.11 c6poca c"'eT"'HKa H Janycxa Tpurrepa clJopMHpyeTC.II 

c noMowbJO JneMeHTOB C4, Rl6, M5. 

6. 3AKJI/OqBHHE 

B 11106AUije npHBe,neHbl OCHOBHble napaMeTpbi paCCMOTpCHHbiX 

Bb!WC XOnnOBCKHX MarHHTOMeTpOB. JicnOnbJOBaHHC B 3THX npH6opax 

MarHHTOHJMepHTenbHOH CTPYKTYPbi pacwHpHno cPYHKI.lHOHanbHbie 

B03MO>KHOCTH MarHHTOMeTpOB. P.11,n KOHCTpyKTHBHbiX H CXCMHbiX 

yCOBepweHCTBOBaHHH nOJBOnHn ,nOCTH"'b TO"'HOCTH HJMepeHH.II CTa-

Ta6Aut~a 

0CHOBHbiC napaMeTpbl MarHHTOMCTpOB 

N' flapaMemp 
MnX-3 MnX-3C MnX-fM 

"'n 3HA'I£'HUe 

I. jJutiMJDH llj,llp/lelf"¥ noAeli,T 0-2,5" 0-~5" (5) 0-:2 (5) 
0- ,,2S • 0-0.2 

2. Tolt~CMI> U!l-FJ#IIU/1 no 48 
2 · fo-• (3-5)·to·J 5··fo"" 0 . g~l Koppt!K~UU 

&. KOPPf'ir"f.UC'U no mt16n. 2. to·• (f- 2) ·10"'- 2 · (0"'-

3. /.4Utppo&ou pezucmpomop t/,8 (-;o·") LI.B (-;o-lf) UB('I~~~J 
S..ltmll/1, n 

4. 4UCI10 I(QHQ/108 U3MePf/HUfl 3 3 ( 

5. rpogueHmH.IU I(OH0/1 ecmo acmt> Hem 

6. Tun gomiluKo X o11no flX602 flX602 flXb02 

7 BopuoHm npo6Huxo /)guNc34X 3olff9ci4X O,uuc ( 4X 
8. !Qliapuml>l npoliHuKo, ,.,,... f21136x50 f0K:20X30 8Kf5~t28 

9 .Jl/IHHQ Ko6f'IIR npo6HUI(Q, M --10 - 5 -6 I 

10 
CmaSU/Tt>Hocm• meMnepom!l-
P6t 8"i,:.SuuKP( .... +35•c), '"Cr~ g.: 0> I 0,( 

J 8 H~N· UMII/16HOM 0/IOII:f?(~ 0 ( 0 .( 

u Pa3 o2pe& npu6opa ,MuH );, 30 >,. 30 ~ 30 

lr,a5un'-Hoc,. mo.Ka(~O,tSA) .ll X 
~ 

(2 5. to·s 5 10-5 I 5 to-5 I 

f3 f06apum1>1 npuoopo, ,.,,.. Kpe-Um K.AifAJ( ~t'WM KAMAKJfZOJtUO •250 
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l.lHOHapHbiX MarHHTHbiX no neil ,no ~ 10-
4 

npH HanH"'HH y,no6HOH llHcPPO

Boil HH,nHKal.lHH B e,nHHHI.laX T. 

TipaKTHKa JKcnnyaTal.lHH MarHHToMeTpoB THna MTIX B paJnH"'HbiX 

MarHHTHbiX cHCTeMax OHMY, O.H:JI.H: H .H:<I>B3 B non.11x .no -2,5 T 
noKaJana Bb!COKYJO CTa6HnbHOCTb HX H3MCpHTenbHbiX KaHanoB, 

y,no6CTBO H Ha,ne>KHOCTb B pa6oTe. 

B nocne,nHee BpeM.II B CB.IIJH C 6onee WHpOKHM BHe,npeHHCM 

B H3MepHTenbHYJO npaKTHKY MHKpo-3BM Ha OCHOBe MHKponpOI.lCC· 

COpOB CTaHOBHTC.II peanbHOH B03MO>KHOCTb BKnJO"'CHH.II HX B MarHHTO" 
/ 9 I 

H3MCpHTenbHbie CHCTCMbl C )J.X -. 3TO npHBe,neT K 6onee nonHOMY 

peWCHHJO TaKHX npo6neM, KaK aBTOMaTH3al.lH.II H3MepeHHH, nOBb!We

HHe TO"'HOCTH H3MepeHHH 3a C"'CT KOppeKI.lHH pe3ynbTaTOB no 

HenHHCHHOCTH xapaKTepHCTHK )J.X, no nnaHapHOMY J<Pc1JeKTY H ,npyrHM 

napaMeTpaM. llpH 3TOM npu6op OCTaHCTC.II orpaHH"'CHHbiM no 

ra6apuTaM /- xpeiiTa KAMAK/ H aBTOHOMHbiM c B03MO>KHOCTbJO 

no,nKnJO"'CHH.II K HCMY pa3nH"'HbiX BHCWHHX ycTpOHCTB perHCTpal.lHH. 
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