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3nP - MarHHTOMeTpbl WHpOKO IIpHMeHS!JOTCSI B KS'leCTBe a6coniOTHbiX H3Mepa

T e n el! cna6biX IIOCTO SIHHbiX MarHHTHbiX liOnel!. qyBCTBHTenbHbiM 31leMeHTOM TBKHX 

npa6opos, peracTpapyiOmaM a6COITIOTHOe 3Ha'leHae MarHHTHOJ! HHAYKUHH, SIBnSieT-

cSI aaT'lHK caraanos aneKTpoaaoro napaMarHRTHoro pea oaaaca. H ecKonbKO sanoaa

Meaaa MeTOAHKY HCIIOnb30BBHHSI 3nP , MO*HO HB OCHOBe STOro SIBneHHSI IIOCTpOi!Tb 

'lYBCTBHTenbHbil! SlleMeHT, peraCTpapyiO!UHl!: HyneBOe 3HB'leHae MBrHHTHOl!: HHAyKUHH , 

T.e. MaraaTO'lyBCTBHTenbHbill aynb-a neMeHT. TaKoJ.i aneMeHT MO*eT 6biTb acnonbao

aaa B KOMIIeHCBilHOHHbiX MarHHT OMeTpax, B TBK*e B IJeKOTOpbiX THIIBX CTa6anH38To-

/ 1/ 
pos aanpSimeaaSI anH TOKa 

Ecna 'lBCTOTa aneKTpoMarHaTaoro nonSI , coaaasaeMoro a o6'be M e o 6 p aan a , HMe

eT 3Ha'leHae Toro me nopSinKa, 'ITO H wapaaa p e aoaaacaoli mum a ( B b tpameaaafl 'lepea 

3HB'leHHe 'lBCTOTbi), TO AeliCTBHTellbHBSI 'lBCTb AHHBMH'l eCKOM MarHHTHOH BOCIIpi!HM-

'lHBOCTH o6p83Il8 MO*eT 6b!Tb rrpeACTBBIIeHa B BRAe ( e cna 11 a H 1 << B 0 l : 

X 
+ T2 y(B 0 +A) j, 

n + T,; y2 ( 11 0 + nF. {I ) 

-1 -1 
y- rapoMarHHTHoe OTHoweaae,Tn • CeK 

/1
8

- MarHHTHBSI IIpOHiiiiBeMOCTb Be!lleCTBa, H3 KOTOporo H3rOTOBnea o6pa3eu; JI 1 

HBIIpSimeHHOCTl> BbiCOKO'lBCTOTHOrO MBrHHTHOrO II OilS!; T 1 BpeMSI CIIHH-peweTO'lHOH 

p e naKcauHa; T 2 - Bpe MSI cnaH-crraaoaol!: penaKcauHH; 8 0 - p eaona acnoe 3Ha'!eaae 

HHAYKUHH; Wo - pe30H8HCHOe 3 HB'le.EI.He 'lBCTOTbi; Xo - CTBTH'leCKBSI MBrHHTHBSI BOC

npaHM'lHBOCTb o6paaua. 

Llacrrepc aonHaH cocTaanSil01UaSI carHana 3nP o6ycnoaneHa )( II09TOMY 

3BKOH H3Me HeHHSI HBIIpSime JUJSI ( U Bb!X ) HB BblXOAe IIpHe MHHKB CBrHana AHCIIepcaa 
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DpB B:!IM8BeHHH BHizyKUBB B TO"'BOf!TB COOTBeTCTByeT !jlyHKUHH x'(B), Ha pBc. l 

B npOH3BOllbHOM M8CWTS6e npe.[ICT8B1l8B8 3T8 38BIICliMOCTQ 1 nOCTpOeHHSB B COOTBeT-

CTBHH C BblpalKeHBeM ( 1 ) • XapaKTep 38BBCBMOCTB U BbiX • f(B) TSKOB 1 'ITO npB 

oH81lO>KeHBB rapMOHII'IeCKOrO UO.D.Y1lJlPYIOIUero nons .D.OCTSTO'IHO!! SMn1lBTY.IJ.bi ( B > B0 ) 

MOlKeT 6bi TI> Bbi.D.e1le HO ynp&BIUIJOIUee HanpiDK8BBe, Be1lii"'BB8 KOTOporo nponOpUHOHSllb-

88 HH.tlyKUHB ssewaero DOllH, a aaaK onpe.D.enaeTCH ero aanpaanesaeM. Ecna saem-

see none B·O , To • ynpaanHIOmee aanpslKea•e pasao ayn10. Ha pac.2 aao6palKe-

HS 6noK-CXeMS HYllb-31leMeBTA (a) • 91I10pbl ll8npB>KeHHB (6) aa BblXO.D.e ups-

eMHBKa caraana .D.Bcnepc•• s cny~ae rapMOHa~ecxoA MonynKUKH npa pasna"!~X 

3HS'IeHHBX HH.IJ.YKUHB BHemgerO DOl"!B B , 

nna Bbl.D.eneaaa .D.acnepcaoaaoA cocTaanmomeA caraana 3m? nenecQb6paaao 

/3/ 
BCII01lb30B8Tb SBTO.D.!:I HHbl l! MeTO.D. , 8 3TOM C1ly'lae KSTYIIIKS C o6p83UOM (.D.ST"'BK 

CHI"H81l0B 3J1P) BB1lB8TCB HH.D.YKTKBBOCTbiO KOHTypa SBT·OI"eaepSTOpll. 803HBKill<lmee 

B 061lSCTB p930HSHC8 B3M9H9HB9 MBI"HBTHOA BOCnpBHM'IHBOCTH Bbl3b!B89T SMn1lHTy.[I

HYIO H 'IBCTOTHY IO M OAY1lBUBIO r e aepapyeMhlX KOne6aaaA, nocne.QHBSI perBCTpapyBTCB 

C nOMOlllb iO npHBMHHKS '18CTOTHQ-MOAynB p0BB HHbiX CHI"H81l0B. ABTOJ:IHH H npH9MHHK 

'iM - carsa noa o6paayJOT a coaoKylUIOCTH npaeMHKK ca:raana nacnepcaa. 

n HCKpBMHHBTOp np e nCT8B1lB9T co6o!! YCTPOACTBO, npeo6pS3YIOIU99 nOC1l9AQ

B8T91lbBOCTb HMnynbC OB U BblX (pac. 26) B ynpaBnSIIOmee HanpiDK9HH9, J1pa UOCTpo-

9 HHB CX9Mbl JlHCKpBMBH8TOpa MOryT 6 b!Tb HCnOllb30B8Hbl p831lH'IHbl9 npBHUHnhi, 

BalKBeAmeA xapaKTepacTaxoA aynb-aneMea:Ta HBnsreTCH "'YBCTBHTe1lbHOC~b 

( 6 hiCTpb!l! .tlpeAcjJ ayna), OnpB.D.911SI9M8SI JI:SK M.JIHHM81lbll09 H3M9H9HH9 HH.tiYKlli!;H 

1'1 B A P B OKpeGT HOCTH 3H8'19 HHB B a 0 • KOTOpoe Bbl3 blB89 T H3M9H9HHe aanp iDKBHHB 

HB Bbi /(OAB AIICKpHMBHBTOp a f'1 U , pSB H Oe y pOBHIO WYMOB, 
AP. 

Y yscTBHTenbHOCTb MO>KHO oueHHTb, socnonbaosaawacb cneAy!OlllHM npa6na>KeH~" 

Hb!M COOTHOWBHHeM: 

\Bilp"' /'18 n /k 0Q. (2) 

rAe f'1 B n - WBpHHB pe30H8HCHOH 1lBHHB; 1<0 - OT H 0 lll9HII.9 8Mn nHTYJ:Ihl HMnynbCOB K 

ypOBHIO !jln!OKT YBUBH HB B hiXOA9 npB 9MHB K 8 CHI"H81l8 AH Cn e pCHH npa B e 0 ; Q -ynyT.f.

W9HH9 OTHOW9HHll CHrHan/noMexa, o6ecne'IIIB89M0 9 AHCKpllMHHBTOpOM , Q m U 
111 

BX/U ill Bb!X 

¢niOKTya uHH sanpa>KeHKll aa BhiXOAe npaeMHHKa caraana AHCnepcaa o6ycnosn~ 

Hhl ABYMll OCHOBHhiMB IIpH'lBHBMH : 6blCTPhiMH H3M9H9HB llMH 'lBCTOTbl 8 BTO,I:IHHB 1 B 

TBK>KB WYMBMH BBTO.tiBHB H npH 9MHHKB, 
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.I 

I 

J.iCK8>K9HHll !jlopMbl M 

'IHHB 3TOI"O CM91U9HHB np 

3HB'IeHHSI 

rne k: 1 - Ko&!jlc!>BUaeaT aem 

TaKBM o6paaoM, Ma: 

ltYKilHB' , C yT.f.eTOM ( 2 ) 

J.i3MepeHBe 'IYBCTBB'I 

6noK-cxeMe pac. 2a a non 

KpBMBHBTOpa (cTpenOT.f.Hhlli 

Ha pac. 3 npaae.D.es 

IT311 (T 
1

) c KOHTypoM 1 

neKTOpa aa aMHTTep. 'iac 

-4 
BBT CTByeT B 0 =5 • lQ Tn) 

TOTe reTeponaaa 'iM-npae 

C nOMOIUbiO RC -nena ( 48 

pHCTHKB 'IBCTOTHOI"O J:I9 T 9 l 

6 KI"U H HMee·T KPYTH3HY 

/ 2/ 
B pa60Te • B Ka'l e CTBe 

P a aMep bl o 6paaua: 3 x 4 x 3 

6 y!jlepHbll'l: YCH1lHT91lb 

TY Kone6aaali aaT oreaepa'I 

YM-npaeMHBKa c noMOIUbi 

OTMBTHTb, 'iTO BCB aneMe 

ABT'IHKB, 

6no~-cxeMa npaMea 

B = o , B cneKTpe nocne1 

AHCnepCHH OTCYTCTByeT nef 

pe Bb!XOAHOI"O HanpSDK9HHll 

HB1lb HB B , a !jlaaa B3Me J 

paaoM , ynpasnll!OIIIee aanp . 



IH )('(B) , Ha pac. 1 

lOCTpOeHHall B COOTBeT-

f(B) TaKOB, 'ITO npH 

10A aMIJnKTYAhl (B >B0 ) 

oToporo nponopnaoaan&

JaeneaaeM. Ecna eaem-

::1. Ha pac.2 aao6palKe

(6) aa BbiXOAe npa

yn!IIUIH npB paanB'IffhiX 

1a 3nP neneco,t>6paaao 

Ka C o6pa3Il0M (AaT'IHK 

mpaTopa. BoaBHxatomee 

rK Bbl3b1Ba9T aMDnHTyA-

ne~HIIII perHCTpapyeTCII 

3 , ABTOAHII H rrpKeMJIHK 

1ana AHCrrepCHH. 

1eo6paay10mee nocneuo-

9rrpHlKeHae. flpa nocTpo-

fiH'lHble rrpKHUI!llbl, 

•TCII 'IYBCTBBT81lbii0C'J'b 

H3MelleJIHe HIIAYKllHH 

H3MeHeHHe HarrpHJKeHHII 

.. 

(2) 

!IMDnHTYAbl HMDYllb COB K 

a n pa B • o Q-ynyq-

.TOpOM, Q • U W BX/U ill Bb!X 

1a aacnepcaa o6ycnosn~ 

Ill qaCTOTbl aBTOAHIIa, a 

I 

HcKa)l{eHHR ¢1opMbi Moaynapy!Omero TOKa npaeouHT K CMemeiiBIO '11yng' • Ben11-

'll!lla 9TO.ro CMemeiiHII npa MallblX KCKa>KeBBSIX TOK8 B xyumeM Clly'lae AOCTKraeT 

3Ha'le11HII 

(3) 

rue 1t1 - xos¢1¢lBilBeHT aenaaelablx acxa)l{ellall: MOAynapy10mero TOKa. 

TaKBM o6paaoM, MaxcuMan&aag oma6Ka peracTPanaz 'ayneaoro asaqeHBII BB

AYKIU!B' , C y'leTOM ( 2 ) II ( S) , pasHa: 

8Bmax • ~B n (k~Q + 2k 1 ). (4) 

HaMepe!IHe 'IYBCTBBTellbllOCTB npoaaBOABllOCb JIB ycTalloexe, BhlnonaeiiJtOA no 

6nOK-CXeMe pUC, 2a H AOnOnlleHHOA Hyllb-HHAHKaTOpOM, BKlliO'leiiHblM 11a BblXOAe AKC

KpKMBHaTOpa (cTpeno'lllbill: npa6op M-24 50-0-50 MKa). 

Ha pac. 3 npaeeae11a cxeMa aeTOAKIIB. 3To aeToreaepaTop 11a TpaaaacTope 

rT311 (T
1

) C KOHTypOM B nena KOlllleKTOpa H eMKOCTHOI o6paTHOI CBH3bi0 C KOll

n eKTOpa aa aMaTTep. '-IacToTa reaepanaa Bb16p81Ia paeaoA 14,025 Mrn ( 'ITO c oOT-
-4 

e eTCTByeT B0 =5• 10 Til) H CTa6anK3KpyeTCII CHCTeMOA Aflt..{ no KBapUOBaHHOI 'laC-

TOTe r eTepOAHIIa t..{M-npaeMHKKa, Ynpaenmomee 11811pR>KeHBe DOABOAHTCII K e ap aKany 

c DOMOIDbiO RC -nenK ( 4S KOM; 0,05 MK¢1) 1 npeAOTBpama!OmeA ueMOAYllHilHIO. XapaltTe

paCTHKa qacTOTaoro ueTexTopa acnon&ayeMoro '-IM-npHeMaaxa naaeAaa e npeuenax 

6 xrn a aMeeT KPYTH3HY 1 e/Krn. KoacTpyxuaa KaTymKu c o6paauoM npueeueaa 

/2/ 
e pa60Te • B Ka'leCTBe pa6oqero eeme~Tea ucnonhayeTCH ua¢1eaannuxpanraupaa an. 

3 ' 
P aaMepbi o6paaua: 3 x 4 x 3,5 MM • 

E y¢1epHbiil: ycanaTenh (T 2 - IT4 03 ) ocna6n aeT ana RHHe eaewaax ueneil: sa qacTo

TY KOne6aHHil: aBTOr eaepaTopa , HanpH)I{eiiH e BbiCOKOil: 'laCTOTbl nOABOAHTCII KO BXOAY 

LJ:M-rrpaeMaHKa c rroMOIDbiO pauaoqaCTOTaor o Ka6eng aeo6xoaaMol unaHbi, CneuyeT 

OTMeTHTb, 'ITO ace 91leMeHTbl CXeMbl puc, 3 CMOHTHpOBaHbl B OTAeflbHOM BblHOCHOM 

uaT'lHKe. 

Enolt-CXeMa npaMea ReMoro nacxpaMHIIaTopa npeucTaeneaa aa pac. 4. Ecna 

B = o • B crrexTpe rrocneaoeaTenhHOCTa HMrryn&coe aa Bbixoue rrpaeMHHKa caraana 

AHCllepCHH OTCyTCTByeT nepeag rapMOHHKa 'laCTOTbl MOAYlliiUHH, flpa B /- 0 B CIIeKT-

pe BblXOAHOf'O Haiipll)l{eHBII IIOIIBfl lleTCII rrepBaH rapMOHHKa, ee aM!IflHTyAa !IpOIIOpUHQ

Haflb Ha B , a ¢1aaa aaMeHReTcR aa 180° rrp a rrepexoae B qepea aynb. TaKHM o6-

paaoM, ynpaeniiiOwee aarrpll)l{eHHe MO)I{eT 6biTb nonyqeao nocpeucTBOM ¢1a3o'lyBCTBH-

5 



TBnhHO~O UBTBKTHpOBaHHH ~apMOHHqeCKO~O HaiTpHMBHHH q aCTOTbl F M , BbiUBneHHO-

~0 H36HpaTenbH~M yCHnHTBneM H3 ITOCnBUOB8TBnbHOCTH HMnynbCOB U 
~X 

AMnnHTyaa Moaynapyrome~o nonH, C03 aaaaeMo~o MOJlynHUHOHHbiMH KaTymKaMH 

-4 
B 06'bBMB o6pa3U8, pasHa 5,3· 10 Tn, qacTOTa MOUynHUHH ~ 300 ~U. I1HTaiUIB 

MOUynapy!OlllHX KaTyWBK B 3 KCITBpHMBHTanbHOH ycTaHOBKB OCYWBCTBnHBTCH OT ~BHB-

paTopa 3BYKOBOH qaCTOTbl 3f - 10 ( K 1 < 0,7%), 

I1pH H3MBpBHHH c!JmoKTyaUHH 'ayng* Ma~HHTHOB none 3 eMnH B 06'bBMB o6pa3U8 

KOMITBHCHpyeTCH ITOnBM ITOCTOHHHO~O Mll~HHTa. 3aTBM nyTBM . MHO~OKpaTHO~O H3MB

pBHHH ManO~O 3TanOHHO~O B03MyWBHHR /1,. 8 3 T OITpB.IIBnRBTCR UBRa neneRHR WKanbi 

Hynb-HHJlHKaTOpa, ITOK838HHR KOTOpO~O nocne T8KOH orrepauHH H X8p8KTBpH3YIOT 

npeficjl aynR, ecna none B o6'heMe o6pa3ua HBH3Meaao, ITpoaepKa ueHbi neneHHH 

mKanhr a npouecce H3Mepeaafi rrpoR3BOJlHTCR nepaonaqecKa. 

l1pOBBJl BHHbiB , Ha M8KBTB H3MBpBHIIR llOKa3ana, qTO npefic!J aynR He npeBb!IDSBT 

-4 
~0,005 · 10 Tn. nocTOHHHaR apeMeaa cjlanbTpa aa abrxone cjla3oaoro neTe~~:T opa 

r ¢ ~ 0,5 ceK. EcTb o c aoaaaaR nona~aTh, qTo coaepweacTaoaaaae 3KcrrepRMBHTanb

aofi ycTaHOBKH IT03BOnHT YMBHbWHTb BBnHqHHy npefic!Ja B HBCKOnbKO pa3, 

BaMHO oTMeTHTh, qTo orracbraaeMbill: MaraaToqyacTBHTBnhHhlfi aynL-3neMeHT 

pea~HpyeT TOnbKO Ha KOMITOHBHTY nonR 8 , RBnRIOlllYIOCH npOBKUHell: 8 Hll aanpaa-

n eHHe a eKTopa Monynapyrome~o nonH B M ITpa 3TOM aenaqaaa norrepeqaoll: (OTao-

CHII'BnbHO H l ) KOMITOHBHTbl 8 , neMaiUefi B nnOCKOCTH, ITBpnBHJlHKyngpaOll: B M, 

ae aonmaa npeahrmaTb 3aa qeaa e B 0 • 

ABTOp BbipamaeT 6naroaapHOCTb CTyJlCHTy Ka3aHCKOro YHHBepCHTBTa c.n. Bna

JlBHWHKOBy 3a noMOIUL npa MOHTa)fce H aanaaKe MaKeTa; B.YI. ITpanarrKo 3a PS!Il 

none3Hb! X COBBTOB. ABTOp 6na~Oil8PHT IO .H. nenacoaa, npoqwraawe~o pyKOITBCb 

11 cnenaawe~o pRn 3 aMe qaHHli, cnoc o 6cTaoaaawax ee ynyqweHB IO . 
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PyKOITHCb ITOCTyiTHna B H3Jla TBn b CKH H OTJle n 

3 cl!e..epallil 1967 r . 

-8 

Pac. 1. 3aaHCHMOCTb 

nacnepcHa) 



TOTbl F M , Bbi.[!BneHHO-

~ynbCOB U • 
BbiX 

lynHUHOHHbiMH K8TYIIlK8MH 

HH ~ 300 ru. naTaB.He 

ocymecTanHe TCH OT reae-

3 eMnH a o6oeMe o6paaua 

eM. MHOf'OKpaTHOf'O H3Me-

~TCH ueaa .oeneHHH lllKanbi 

~pauHH H xapaKTepaayiDT 

npoaepKa UBHbl .[leneHHSI 

!CKH . 

npell.!jl aynH He npeBbimaeT 

:oAe !jlaaoaoro AeTeJtTOpa 

rBOB8HH e 9KCnepHMBHT81Ib-

~CKOnbKO paa. 

BHTe1IbHbill. HYnb-a neMeH'i' 

n poe Kuaell. B Ha Hanpaa

naqaHa nonepeqaoll. (OTHO

• rrepneHAHKynHpHOll. B M , 

::> yHHBepCHTBTa c.n. Bna

B.H. npanHIIKO 38 pan 

, npoqaTaawero pyKOIIHCb 

nyqweHH IO . 

~proaa.oaT , M.- JI., Hl57. 

3nP - M8f'HHTOMe Tp . ripen-

18 B H3A8TBnbCKHA OT Aen 

1..11 1967 r. 

}.' 
) 

U &wx. 

-B 

Pac. 1. 3aBHCHMOCTb x' (ana uanpHlKBHHH ua BbiXOAe npaeMHHKa cHrHana 

.[lHCIIepCHH) OT HHAyKUHH BHBll!HBf'O M8f'HHTH0f'O !IOn H. 
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a) 

~ 

B 
H~ 

JXI !:><: 

f4 WflW( CUl 
npueHHUK C~l- u,~ 

Ha.IO& JflP ~ Halla 1~"'•-- ~ UCKfUI'IUHQJtlop 

1)([ c cuu 

zeHepctmop 
HU,Koil "tac -

monut. 

u""'f B~o 
o~CVY >t 

u..._p Bif'O 

OJ\ r-\ (\ c "'t 
v~\/v 

u, 

Pac , 2 . 6noK- cxeMa aynb-sneMeHTa (a) B smopbi aanpli>KeHHH Ha Bbixone 

npH9MHHK8 CHrHana nacnepCHH B cnyqae rapMOHHqeCKOH MObynHUBH 

nOnH npH pa3Hb!X 3HaqeHBHX HRnyKUHB BH9WH9ro nonH ( 6), 

8 

~ ~3JOQ ~t~?y..l7.h'~U~ 
::J?-H DD 

0 

I--{;) 8~J.x. 6. 'f. 
;00 l 

_ -6C 
:L 3300 

Pac. 3 . npaHUHlliiBJihHBH cxeMa BBTOnHHa . 

3atpa.J#C- U.Jouptt~r~. . rpaJo66Lil 1------ H'JAI· -
O?.prlHU"tU ~ f(U{)W,UU 1--- tjCUAIJ"'t.IO ~ ~eftleKMOf UHfUJ(antop 

m"'' <P"A""'P21i. r, J 

tpa'!JO/,pa-
.. i,I(CVI'ltlfb 

P ac. 4. 6 n oK- cxeMa nacKpBMRHaTopa. 
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