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IPUCTABKA K SIMP TECJTAMETPY 1lI1-1 HAIMOHAJIBHOT'O 3TAJIOHA MATHATHOU
WHAYKOUN JJ151 BBIBOJA PE3YJBbTATOB U3BMEPEHUU B EJIMHULIAX TECJIA

Muynos B.JI ., Ipsaxun A.E.2
YUncmumym npuxnaonoii puzuxu HAH Benapycu
2Benopycckuii 20Cy0apcmeenblii YHueepcument
Mumnck, Pecnybauka benapyce

Omnpenenenne psga (U3NUECKUX NapaMeTpoB
MOXET OBITh MNpPSAMO WJIM KOCBEHHO CBS3aHO C
HM3MEPEeHHEM YaCTOTHI AJIEKTPUIECKOTO CUrHaa. B To
e BpeMs BO3MOXXHOCTb BEICOKOTOYHOTO M3MEPEHHUS
9acTOTHl CHTHaja OOYCIIOBIMBAeT €€ MpHMEHEHHE
U TOYHOTO W3MEPEHUS U HCCIIeIOBAHMUS CBI3aHHBIX
C 9aCTOTOH TapaMeTpoB M MPOIECCOB.

Huxe, Ha npumepe U3MepeHHs UHIYKIMU HOCTO-
STHHOTO MarHUTHOTO MOJS METOJOM SIEPHOTO Mar-
HUTHOTO pe3onanca (SIMP) tecmamerpom II11-1
MOKa3bIBAETCSI BO3MOXKHOCTh MCIOJIB30BAHUS pa3pa-
00TaHHOTO HAMU [IEPECYETHOTO YCTPOWCTBA YAaCTOTHI
JUIl HENOCPEJCTBEHHOro HaOmoJeHust Ha TabIio
HHTEPECYIOIIero Hac IapaMeTrpa — MAarHUTHOH
WHAYKIUH TOCTOSHHOTO MAarHUTHOro mois. Tak,
W3MEpEeHHe WHAYKIUH TOCTOSHHOTO MAarHHTHOTO
moist MetogoM SIMP ¢ momomreio Tecmamerpa [11-1
B KOHEYHOM CYETE CBOIUTCS K M3MEPCHHIO YaCTOTHI
MIPELECCHH aTOMHBIX siiep pabodero BelmecTBa u3Me-
pUTENBHOTO TpeoOpas3oBarensi mpubopa, MOMeIEH-
HBIX B HCCIIEyeMO€e MarHUTHOE T10JIe TIPH pPe30HAaHC-
HOM TOTJIONEHUH 3HEPTUH BBICOKOYACTOTHOTO Mar-
HUTHOTO mois. Ilpu  peructpamum  curHaiga
nornonieHuss AMP usmepsiercs u Ha BBIXOJ Techa-
merpa II1-1 mogaéres we mumykius B, a acrora f
ANEKTPOMArHUTHBIX KOJICOAHWH, KOTOpas COOTBET-
CTBYET YCIIOBHSIM pe3oHaHca. [ e€ m3MepeHHs
HCTIONB3YeTCsT OTACIBbHBIA 4YactoToMmep. MHmyKmus
HU3MEPSIeMOTO0 MarHUTHOTO TOJsI B B 3TOM ciydae
cBs3aHa C wu3Mepsemoil wactotoit f  smepnoro
MarHUTHOTO PE30HAHCAa COOTHOIICHUEM:

B=CH, 1)

rne C = 2aly — TNOCTOSHHAS, CBSI3aHHAsA C
THPOMAarHUTHBIM OTHOIIGHHEM Y IJIS SiApa aTOMOB
pabGoyero BemecTBa. Jyisi TpOTOHA Yp SIBISIETCS
($hyHIaMEeHTAIEHOM (¢m3rueckoli  KOHCTaHTOM.
Pacuernrie koaddrmuents! y/2n = 1/C mis Hanboee
9acTO WCHONB3YEeMBIX sIep BOJAOpOAa, NeHTepus H
JUTHASA, paBHBI - coorBeTcTBeHHO - 0,0234874,
0,153006 u 0,060435 To/MI'm m mupuBeOCHH B
AHCTPYKLIMH IO 3KcIuTyaranuu Ha SIMP tecnamerp
IIT1-1. Mx myTéM yMHOXEHHUS B COOTBETCTBHU C
BelpaykeHHeM (1) He0OXOOMMO  HCIOJIB30BATH,
MU3MEpUB YacToTy f Ui KOHEYHOTro MOTydYCHHSI
BEJTMYMHBI HHTYKIUI HICKOMOT'O MarHUTHOTO MoJjs B.
Omneparyuy yMHOXEHHUsI IPU UX MHOTOYHCIEHHOCTH,
ke ¢ MOMOIIBI0 KaJbKYJIATOPa, 3aHUMAIOT MHOTO
BPEMEHH W 4YpeBaThl MOsABICHHEM ommbok. Kpome
TOTO0, 3HAYCHUS ITUX KOAPPHUIUEHTOB Y/2T BpeMs OT
BPEMEHHU YTOUHSIOTCS.
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Jlns1 MOBBIIEHUS OIEPAaTUBHOCTH H3MEPEHUN
esrecooOpa3Ho MpUMEHEHHE CIeIHATH3HPOBaHHOTO
MEPeCcUYeTHOTO YCTPOUCTBA. B OTHeNpHBIX cpeacTBax
U3MEpPEeHHH  3TO  BMECTEe C  YacTOTOMEpOM
peammM30BaHO BHYTpPH TpHOOpa, Kak B CEPHIAHO
BeiryckaeMoM SIMP tecmamerpe tuma I11-9.

B mpyrux cmydasx, xak ¢ tem ske I11-1, xorma
UCTIONB3YyeTCsI  OTACTBbHBIM  YacTOTOMEp, TaKoe
npoctoe u 3()(HEKTHBHOE YCTPOMCTBO MOXKET OBITH
BBITIOJIHEHO B BHJIE YaCTOTOMEPA, Y KOTOPOTO BpeMs
HU3MEPEHUs YaCTOThI KPaTHO KO3 PuIueHTY y/27.

3amaya MOXET OBITh 3HAYUTENBHO YMPOIIEHA,
€CJIM UCII0JIb30BaTh CEPUMHBIN 31€KTPOHHO-CUETHBIH
9acTOTOMEp, B KOTOPOM €CTh PEKHAM H3MECPEHHS
OTHOIICHWS YacTOT, IOJaBaeMBIX Ha JIBa BXO[a,
Hampumep, Bxo 1 u Bxoxm 2. HeoOxoaumMo TOJBKO
N3rOTOBHUTH CUETUHMK-/ICITUTENb 9acTOTHI
(epecueTHOE YCTPOHCTBO), ko3 punmeHt
nepecdera (Momynp cuera) KOTOPOro
yCTaHaBIMBaeTCsI B  BHAE  LEJOTO  YHUCIA,
MPOIOPIHUOHATIBHOTO KO3 duuuenty y/2n = 1/C
(234874, 153006 nmm 604350 myist HCTIONB3yEeMBIX B
mpeobpasoparemsix 1I1-1 smementoB). Ha Bxox
MIEPECUYETHOTO YCTPOHCTBA MOJAETCS HAIPSDKEHHE C
gactoroi 10 MI1, wuMeromeecss Ha BBIXOJE
NPaKTHYECKN JII0OOT0 CepHHHOro yacroroMepa (Ha
3agHell cTeHke npubopa). BeixomHo#t curnan f2
IePEeCcYETHOTO YCTpOWCTBA c 4acTOTOU
C-107 momaércs Ha BXOA 2 4acTOTOMEpa, a HA €ro
BXoj 1 momaércs HampsbKeHue 4acToThl fi C BeIXOIa
SMP  rtecnamerpa (Puc.1). Torma moxa3aHus
yacroromepa F ¢ yuérom Beipakenus (1) Oymyt

F=B/C: 107/ C=10"-B, @)
YTO C€ TOYHOCTBHO [0 IIOJIOKCHUA [[eCS[TPI'-IHOﬁ

3aITON COBIIaZa€T CO 3HAYCHUEM HWHAYKIUU B
HU3MEPSCMOI0 MArHuTHOIO TI10JIA, BLIpa)KeHHOﬁ B

mTa.
f }onm ‘mqu *

BmTn Bxod 2 | repecyemmoe
HYacmomowmep f2 yempolicmeo

Pucynok 1 — CoenuHeHne ycTpoicTB

Ilpn wucnonb3oBaHMM B KayecTBe paboyero
BEIIECTBA  PA3NIMYHBIX  BBINICYKa3aHHBIX  sOep
nepecuETHRIN KOAPPUITUEHT HEOOX0IUMO H3MEHSTh.
[TosToMy cnemyer NpexycMOTPETh BO3MOXKHOCTH
KOPPEKLMH KaXkaoro u3 koadduiueHTo y/2m, ecnu



Cexyus 2. Memoowl uccnedosanuii u mempoao2uyeckoe obecneuenue usmepeHutl

3HAYCHHE TUPOMArHUTHOTO OTHOIIICHUS
COOTBETCTBYIOIIETr0 sjpa Oylaer B odepeaHod pa3
yTOYHEHO (Takas koppekius B Teciamerpe 1111-9 ue

MPEIyCMOTpPEHA).

CrpykTypHas cxema CUCTYHKA-IEITUTENS
YacTOTBl €  IPOM3BOJIBHO  YCTaHAaBIMBAEMBIM
K03 prureHTOM JICIICHUS (mepecyeTHOTO

ycTpoticTBa) m3oOpaxkena Ha Puc. 2. Illectn wmm
ceMUpa3psIHbIT JIBOUYHO-/IECSITUIHBIT
CYMMUPYIOIINHN CUETUUK (3KEeJIaTeIbHO CHHXPOHHBIH,
JUId yMEHBIIEHUs] BPEMEHU YCTAHOBJIEHUS) MOXKET
ObITh coOpaH, Hampumep, Ha Mukpocxemax TTJI
cepun 1533. Brixoabl

nporpaMMHOrOo nepekmodatens tuma [II18-1(A),
II18-5(A), wiu nOAOOHBIM, dYepe3 ITHOIBI, Kak
nokazaHo Ha Puc. 2. Beixoapl mnepekirovarencit
oObemuHsIIOTCT W depe3 pesuctop 1 kKOMm
TTOIKITIOYAOTCS K HAPSHKCHUIO MATAHUS MEKPOCXEM
+5B. DTH mepexiIrouaTeNd BHIMONHSIOT ()YHKIIHIO
memudpaTtopa, Ha KOTOPOM  YCTaHaBJIHBaeTCS
HEOOXOMUMBIA KOI(P(PUIUEHT IeNeHUs CYCTYHKA.
Korna xonu4ecTBO MMITYNIbCOB, MOJAHHBIX Ha BXOJ
CUYETYHKA, JIOCTUTHET YCTaHOBJIEHHOTO Ha
MEePEeKTIoYaTeNsIX YUCia, Ha BBIXOJE Aemudparopa
MOSIBUTCSI  BBICOKUM  JIOTUYECKHUM - ypOBEHb, U
BBIXOJHBIM HMITYJIbCOM C OJHOBUOpAaTOpa CUETUHK

1,2,4,8 KaXJIOro  JIECATHUYHOTO  paspsana NPUHYIUTEIBHO COpachIBacTCs B HAYAJILHOE HYJICBOE
MOJKIIIOYAIOTCS K COOTBETCTBYIOLUMM  BXOAaM COCTOSIHUE, I10CJIE YETO MPOLECC OBTOPSAETCS.
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Pucynok 2 — CTpyKTypHas cxeMa Cu€TaHKa IIepecyeTHOr0 YCTPOHCTBa

MEPECUETHOE YCTPOACTBO

Puc. 3. Buemnuii Buj npucTaBKu

VIK 531.717

Takxum 0Opa3om, BO3MOKHA pydHasi YCTaHOBKa (U
BU3yaJIbHBIN KOHTPOJIb) MIPOU3BOJILHOTO
koa(duinenTa aeneHus. BHENTHUA BUI MPUCTaBKH
(mepecueTHOTO YCTpOHCTBA) TIOKa3aH Ha Puc. 3.

W3roroBiieHrEe W HCHOJIH30BAHUE MEPECUCTHOTO
YCTPOWCTBA LENeCO00pa3HO MpU HEOOXOTUMOCTH
YacThIX U MHOTOYHMCIICHHBIX M3MepeHuil. [logooHoe

CIeMaTU3UPOBaHHOE YCTPOHCTBO YCIIEILTHO
pabotaer B cocraBe HanmoHanpHOro 53TanoHa
€AMHUIBI MAarHUTHOH HHAYKIUH IOCTOSHHOIO

MarauTHOTO Tojs Tecna B muamaszone (0,05 ~ 2) Ta
Ui BRIONMHEHWsT QyHKOuH [ocymapcTBeHHOM
METPOJIOTHYECKOH CITy>KOBI.

K BOITPOCY OIIEHKHA OFbEMHOM
INOI'PEHTHOCTU KOOPIUHATHO-U3MEPUTEJIbHBIX MAIIINH

HUsanos B.B.!, Ixopumun A.C.., 3axapos O.B.?
YCapamosckuii zocydapcmeennviii mexnuueckuii yuueepcumem umenu FO.A. I'azapuna
Capamos, Poccuiickas @edepayus
2Camapckuii nayuonanouvlil ucciedoeamenvexuii yuueepcumem umenu axademuxa C.I1. Koponesa
Camapa, Poccuiickas @edepayust

B HacTosIIee Bpemsi KOODP/IHATHO-
n3MepuTesbHbie MantiuHbl (KMM) mmpoko npuMeHs-
IOTCSI B TPOMBIIIJICHHOCTH, B MEPBYIO OuYepe/b Ha
OPEANPUATUIX aBHAIMOHHO-KOCMUYECKON OTpaciu
“ 0OOPOHHO-TIPOMBIIUICEHHOTO KoMmIuiekca. C ux

TIOMOIIBIO  PENIAIOTCS  Pa3sHOOOpasHbIE  3a7adu
KOHTpOJISI pa3MepoB, (pOpMBI M PACIIONIOKECHHUS KaK
MPOCTHIX, TaK U CJIOKHBIX MOBEPXHOCTEN AeTaneil B
Ta00PaTOPHBIX MIIN IIEXOBBIX YCIOBHSAX.
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