
OE'bEnHHEHHbl H 
HHCTHTYT 
.HnEPHbiX 

VfCCnEnOBAHHti 

ny6H8 
13 . 4045 

C.A.J1samKesuq 

YCTPOMCTBO 

i 
I 
I 

ARH ll08NlliEHJ1H OTHOlliEHJ1H CJ1rHAR/lliYM 

. 8 H~EPHNX MArHJ1TOMETPAX 

I 
I ' 1968 

• 

J 



13 - 4045 

C .A J1BaruKeBJf'l 

YCTPOHCTBO 

~RH nOBHillEHHH OTHOillEHHH C~rHAR/illYM 

8 H~EPHHX MArHHTOMETPAX 



nQCTOHHCTBa 8BTOaHHHhlX aeTeKTOpOB gaepaoro MarHHTHOrO pe30H8H-

/l/ 
ca xopowo H3aecTHbi. MarHHTOMeTpHSI - onaa H3 o5nacTeA, rne OHH 

ycnewao npHMeiHIJOTCR. Onaaxo H3-3a yMeHbweaast oTaoweHHR caraan/myM 

(c/w) aaTOllHHHbd!: MeTon Mano nparonea anSI R3MepeaaR cnaohiX a aeoaao

poaHhiX MarHHTHbiX none:li:. YMeHbweHHe, BMecTe c aanpSI)I{eHHOCTbJO nonR, 

HHTeHCHBHOCTH caraana R.M.p. BeneT K CHH)I{9HHIO TOqHQCTR 113MepeHHif HnB 

nenaeT ax aoo5me aeao3MO)I{BbiMH. K TaKHM )1{9 pe3ynbTaTaM npaaonHT no

Bhiweaae aeoaaoponHoCTH H3MepReMoro nonR. TaKHM o5pa30M, npa onpeae-

neHHblX ycnOBHRX MQ)I{BQ nHWHTbCR OCHOBHOrO llOCTOHHCTB8 RaepHblX MSrHH

TOMeTpOB - Bb!COKO:li: TQqHQCTH H3MepeHHR. 

/2-6/ B HSCTOS!Wee BpeMR RMeeTCSl pRll nyonaxanHH (aanpaMep, ) C 

OIIHC8HH9M CXeM R MeTOllOB · ynyqmeHHR OTHOilleHHR Cflll B 9KCIIepHMeHT8X, 

CBst3aHHbiX c aa5nJOll9HHeM caraana Sl.M.p. TeM ae MeHee npo5neMa nOBhi

weHHSl ypOBHSl C/lll B gaepHhlX M8rHHTOM9Tp8X OCT89TCR 8KTY8nbHO:li:. 

B aacroSiweif paooTe npennaraeTcSl cnoco6 ynyqllleHHR oTaoweHHSl c/w 

B gaepHb!X MSrBHTOMeTpaX C SBTOllHHBbiM MeTOllOM perHCTp8UHH CHrHana 

nornoweHHSI. 0H OCHOBSH Ha HCIIOnb30B8HHH ycTpOHCTBa C xapaKTepHCTHKa

MH, IIpHOnH)I{8JOWHMHCR K XapaKTepHCTHK8M nHH9HHOrO <j>HnbTpa, OIITHManb

HOrO anSI nepHonaqecxoA nocnenoaaTenbHOCTH aaaeoaMnynbcoa. Uenecoo5-

p83HOCTb TaKoro HCIIOnb30B8HHSl Bb!SlCHHnSCb H3 Cp8BHeHHSI OCHOBHb!X XapaK-
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TepHC'l'HK MarHH'l'OMe'l'pOB C npe)lnaraeMblM ycTpO.l!:CTBOM H 6ea Hero, .LlnH 

STOrO 6bin B3SI'J' npa6op, npeJlH83H8'1eHHbiA LinSI H3MepeHHSI CTB.UHOHB.pHbiX 

171 
MB.rHHTHblX noneA C OCUHnnorpa<jJH'IeCKHM MeTOLlOM HHLIHK8UHH SI,M.p. , B 

cnyqae paseucTsa H3MepSieMoro nonS! H H p e 30H8HCHOrO H o 
H3M. 

aa Bbi-

XOJle ero LieTeKTOpa HMeeTCSI nocneLIOB8TenbHOCTb HMllynbCOB C nepHLIOM 

T- _J_ 
2 F M • 

F M -'laCTOTa MOLIYllHPYJOille ro nonn. 

ITpocTo.l!: H LIOCTaTO'IHO s ¢<jlexTHBHOA peanaaauae.l!: onTHManhuoro <jlanbT-

pa LinSI nocneLIOB8Te nhHOCTH HMnynhCHbi X CHrHanoB SlBnSle TCSl COBOKynHOCTb 

'IB.CTOTHOrO <jJHnbTpa H cyMMHpyJOillero y cTpOllCTD8 C nonO*H T e nbHOH 38Llep

>K8.HBOA o6paTBOii CBH3bJO, y KOTopoA 38.JleplKK8. p11BH11 nep.IIOAY cne )lOB8HHSl HM-

/8/ 
nynbcos, a xos¢cjJRuaeaT nepe.oa'IH aecKOnhKO MeHbme e)lHHKUbl • YnpomeH.HaH 

6noK-cxeMa TaKoro ycTpo.l!:CTBa noxaaaua aa pac.l. 4> - qacTOTHhiA qmnhTp. 

0H nerKO MOlKeT 6b!Tb BbinOnHeH B BHJ:te npOCTOA RC -uenH c 'I8CTOTHOA 

x,apaKTepHCTHKOA, 6nH3KOA K OIITKM8nbHO~L C H 3 - CYMMHPYJOillee H 3 aAe p

lKKB8.JOillee yCTpOACTBB., r.ne npOKCXOAHT cno*eHHe (HaKOnneHHe) nepHOAH

'16CKH noBTOpH!OillHXCSI HMnynhCOB, XoTSI myMOBhie cocTasnHJOillHe sanpSlll<e

HHsr TOlKe CKnB.AblBB.JO TCSl, TeM He MeHee B CHny Cny'IB.HHOCTH <jla3bl lllYM 

6y.oeT HapaCTB.Th Me.oneusee carsana, 3a C'leT qero H npoacxo.oHT ynyqme

HBe OTHOilleHKSI c/m. CTeneHb ynyqmeHHSI 38BHCHT OT HQCKOnbKHX ¢8.KTOpOB: 

BpeMeHH, B Te'leHHe KOTOpOrO npOKCXOAHT H8KOnneHHe, KOS4J¢HUHeHTa nepe

A8'1H uenH o6paTHOH CBSI3H, 'IB.CTOTHblX xapaKTepHCTHK sneMeHTOB CXeMbl, 

4>B.KTOp BpeMeHH BO MHOrHX Cny'iBSIX MOlKHO He Y'iHTblB8Tb, .LleiiCTBHTenbHO, 

npH 'i8CTOTe MOAynSIUHH F t paBHOA BeCKOnbKHM ,aeCSITKB.M HnH CO'l'HSIM 
M 

repU,38 OABY CeKYIIAY npOH30it.OeT CJIOlKeBHe A6CSITKOB HnH COTeS HMIIYnhCOB. 

Bonae cymecTseusoe 3Ha'l:esae HMeeT Kos¢¢auaeHT nonolKHTenbHoA o6paTaoa 

CBS3K K , l.JeM MeHbme OH OTnH'l:8eTCSl OT eAHHHUbi, TeM 60nbllle HMllynh-
OC 

coB npaHHMaJOT y'iaCTHe B aaxonneHHH H, cne.nosaTenhHO, TeM 6onbme BhiHr-

pbim B OTBomeBHH elm. O.oaaxo B 9TOM cny'iae eCTh onacsocTb caMOB036y~ 

4 



t.J 
'Y

) 
qj 
0

. 
f. 

~ =
 

-&
 

<tl 
::E 
Q

) 

I< 
u I 1>:: 
0 ~ 

u:l 

-J :s: 
0.. 



.ueHHH cxeMbi. Tipe.uycMoTpeB B03MOJKHOCTb perynapoBKH K , ero BenH'lH-
oc 

flY MOlKHO 3H8'1BTe1!bHO npH611B3H'l'b K aAHHHila. t.!T06bl onpe.oenHTb Tpe6o-

BaHBR K 'IBCTOTHblM xapaKTapHCTHKBM H8KOilHTe11bHOrO ycTpO~CTBB 1 He06Xo-

.uBMO 3.H:BTb cnexTp Bxo.oaoro caraana. AaanHa nocne.uoBaTellbaocm 

171 
BMIIYJlbCOB HB Bb!XO.Ue .U8T'IHK8 O.OHOI'O H3 rrpH60pOB ( B 0603Ha'ieHHRX 

STO .HM-11,) noxaaan, 'iTO rrpH pean&ao acrrollbayeMbiX aMnna-ry.oax Mo.uyna-
• 

PYIOIIlSf'O rrOJIR H rapMOHBKH Bbiiiia 3-el!:-5-ol!: He BHOCRT 60llbiiiOrO BKna.ua 
M 

B MOIIlHOC'l'b CHT'Hana ( pac.2). PeaynbT8Tbl 8H8nH3B OTHOCRTCSI K nocne,uo-

Ba'l'eJlbHOCTB HMIIym.coB c nepHO.UOM T. Mo.oynRUHH ocyiiieCTBnnnac& caay-

COH.OBJlbHblM MBrHBTHbiM rrOJieM C 'i8CTOTOi!: F .. 400 ru. C noMOIIIbiO ycH
M 

nHTeng 8Mll11HTy.Ua CHT'H8118 npH 8H811H3a .UOBO.OH11BCb .UO paBeHCTBB BenH-

'IHH nepBblX rapMOHBK. 

HeiiiHpoxaa cneXTP cKraana, oco6eaao rrpK ae60llb1IIKX H , noaBomm 
M 

B xa'leCTBe aa.uepJKBBaromero ycTpoAcTBa acnom.aoBaTb npoc-ry10 LC nH-

mno 3a,ueplKXH. t.!T06bl yMe.HbiiiHTb ee ra6apHTbl, 'IBCTOTB MO.UY11SIIlHH 6bl118 

ysena'leaa .uo • 400 ru. BpeMSI aa.ueplKKH 11HHKH t a Bbi6paao paBHbJM T, 
1 

• f1pH 
FM 

'ITO BbiT'OilHO OT11B'I89TCR OT C11Y'I8SI, HanpHMep, t a • T M 

t a- T o6bi'IHO TPYilHO ycTpaHHMaH noMexa c qacToTo~ F cymecTBeHHo 
M 

OC11861!R9TCH1 T8K KBK H8 STOi!: '18CTOTe o6paTH8SI CBSI3b OK83biB8eTCH OTpH-

naTellbHO~. KpoMe Toro, npa o.uaaaxo;soM co cny'laeM t a • T"' K011H'leCTBe 

H8K8IlnHB8eMblX HMilyllbCOB BpeMH H81{0Il119HHSI COKpamaeTCSI BllBOe. 3TO 

MOJKeT 6b!Tb none3HO npH llOHCKe HMrryn&<;:a. 

BbJ6op BpeMeHH aa.uepJKKH paBHbiM nonoBHHe .rrepaolla Mo.uynRUHH no-

Tpe6oBan B3MeHHTb CllOC06 perHCTp8UHH pe30H8HCHbiX ycnoBHi!: ( H aH 0 ). 
H3M. 

Ecna aanpSilKeHHe paaBepTKH snexTpoaao- nyq:eBoA Tpy6KH, xax o6bi'I.HO, CH-

HYCOH.0811bHOe, H HMeeT Ty JKe '18CTOTY, 'ITO H MO.OynHpyiOIIlee none, TO B 

o6meM cny"JAe Ha sxpaae MOJKHO aa6niO.oaTb JlBe napbl HMnyn&coB. ITpa H3-

MeHeHBB 'lBCTOTbl BbiCOKO'IBCTOTHOT'O HBllpSilKeHHSI 8BTO.OHH8 H11H Be11B'lHHbl 

H3MepHeMOT'O Il011SI HMrrynbCbl COBMeli1810TCSI1 o6paayg OllHY napy HMllyllbCOB 

M8KCHM811bHOH 8MllnHTy.Ubl B MOMeHT paBeHCTBB H H 
H3M. 

H o • 
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CpasaeaHe cnyqai!:HbiX rrorpemaocTei!:, CBH3aHHbiX c perHCTpaiUiel!: pe-

30BaHCHbiX ycnosHrt, crrocoooM .. rro onopaoH: TO'l:Ke .. , oobi'l:HO rrpHMeHH9MbiM 

B OCUHnnorpa4JH'l:9CKOM M9TO)l9 1 H rrpe.anaraeMbiM CIIOCOOOM .,IIO M8KCHM8Jlb

HOH B9nH'l:HHe CHf'Hana" IIOKa:ilano,. 'ITO TC..'IHOCTb 1 009CII9'l:HB89M8Sl IIOCne.a

HHM1 IIO Kpali:aei!: Mepe, He Xy)l{e. CpaBH9HH9 BenOCb B IIOnHX, 009CII9'l:HBSIO

lilHX XOpornee OTH0lli9HH9 c/rn, H9CKOJlbKHMH OII9p8T0p8MH. 

ITpaauHrrHanbHaH cxeMa aaKOIIHTenbaoro ycTpoii:cTsa c ycanHTeneM pe-

3oaaacaoro caraana rrpe.acTasneaa aa pac.3. Cno)l{eHae sxo.aaoro a 3a.aep-

)1{8HHOf'O HMIIyJlbCOB IIpOHCXO;:._,T H8 BXOQHOM COilpOTHBneHHH llBYXK8CK8)ll!Of'O 

yCHnHTenSI, BKnJ0'19HHOf'O B 119Ilb IIOnO)I{HTenbHOl!: oopaTHOH CBSI3H. Y CHnHT9Jlb.1 

He H3M9HSISI IIOnS!pHOCTH CHf'Hana, 009CII9'l:HB89T HeOOXOJlHMYIO onH3KYlO K 

• l.fTOObl IIOBbiCHTb CTSOHnbHOCTh K 
oc oc 

e.aaHHUe sena'l:HHY K H H9CKOJ1b-

KO CKOMII9HCHpOB8Tb H9p8BHOM9pHOCTb '18CTOTHOli: xapaKT9pHCTHKH nHHHH 

38Jl9p)I{KH n3, B ycHnHTene IIpHM9HS19TCSI 'l:8CTOTHQ-38BHCHM8SI OTpHUaTeJlb-

H8SI oopaTHSSI CBSI3b. BenH'IHHa K B aeoonbmax rrpe.aenax perynapyeTCSI 
oc 

p93HCTOpOM B U9IIH IIOnO)I{HT9JlbHOH 00p8THOH CBSI3H. 

Ha pHC.4 IIOK838H8 8MIInHTYJlHQ-'l:8CTOTH8Sl xapaKTepHCTHKa OIIHCbiBae

MOf'O ycTpoiicTsa. Oaa HMeeT rpeoeH'l:aTbiH xapaKTep, a rrosToMy ycTpoi!:

CTBO C 38Jl9p>KlQHHOH oopaTHOH CBH3b!O H83b!Ba!OT rpeoeH'IBTbiM 4JHnbTpOM. 

CHrHan CHHManCSI c Bb!XO)la ycHnHTenSI B uerrH oopaTHOll: CBSl3H. HepaBHo

MepHOCTb IIpOIIyCK8HHSI rapMOHHK CHf'Hana ooycnosneaa, B OCHOBHOM1 He

p8BHOM9pHOCTb!O 'IBCTOTHOH xapaKTepHCTHKH n3. 

nHHHSI 3B)l9p)I{KH COCTOHT H3 200 3B9Hb9B. KaTylliKH HH.IlYKTHBHOCTH L 

H8MOT8Hbl Ha <jJeppHTOBbl9 KOJlbU8 1 9MKOCTb BCIIOJlb3yeMbiX KOHJl9HC8TOpOB 

c-3600 rr 4J. KoHCTPYKTHBHO nHHHSI <><l>opMneaa TBKHM o6pa30M, 'iTO ee 06-beM 

3 
- 150 X 150 x60 MM • MarHHTOM9Tp .HM- II,, Hll 0839 KOTOporo c.aenaH IIpH-

oop C npe.anai'89MbiM yc TpOHCTB OM 1 JlOIIOnHeH C X9MOH ( pHC.5), 009CIIe'l:HB8!0-

lll9ll: MO.OYJlJipyiOWHe KaTylliKH H f'OpH30HT8JlbHbl9 rrnaC THHbl sneKTpOHHo-nyqe-
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sol Tpy6KH aarrpSDKeaueM c qacToToA •400 ru. Harrprut<eaue paaaepTKH CHH

MaeTCSI C 06MOTKH W 1-2 IIOBb!WSIOUlei"O Tpaac!lK>pMSTOpa Tp 1 • DepBH'I

HSSI 06MOTK8 W t-l CJiyliUIT HH.r:tyKTHBHOCTblO Kone6aTellbHOI"O KOHTypa I"eHe

paropa. Ha ~ppHTOBhlA cep.ne~HH~ TpaHc~opMaTopa HaMOTaaa ewe o6MoTKa 

IIOAM8I"HH'IHB8HHSI WI . C ee IIOMOlllblO MOlKHO H3MeHSITb 'ISCTOTy I"eHepa-

TOpS TSK, "lT06bi BbiUOnHMOCb paaeHCTBO T • t a • BbJCOKOI TO'l.IIOCTH Bbl-

rronH9HHSI <noro paaeHCTaa He Tpe6yeTCSI. OrrhlT noKaaan, 'iTO paanaque a 

1% He3H8'1HTellbHO yMeHbWSeT SMIInHTYAY IJMIIyllbCS. Harrprut<eHHe HS CXeMy 

MOJlYnstUHH CHRMSeTCSI c 9MHTTepaol!: nena retiepaTopa. Mo.nynupyromue xa

TyWKH IIO.r:tKnto'ISlOTCSI K 06MOTK e W!l-!1 riOHHlKSJOll.lei"O Tp8HC~pM8TOpa Tp 2. 

B rronSDt, o6ecrre'IHB810WHX xopomee OTHOWeHHe c/w, MSI"HHTOMe Tp MQ

JKeT pa60T8Tb 6e3 HSKOIIHTenbHOI"O ycTpOl!:CTBS. UonOlKHTellbH8SI o6p8TH8SI 

CBSI3b pa3pblB89TCSI rrepeKnl0'18TeneM U. LlnH pei"HCTpallHY. B 9TOM Cnyqae 

pe30H8HCHblX ycnoaHA IIO onopaoA TO'IKe B CXeMe MO.UynSIUHH HMeeTCSI ~83Q

Bp8lll8Tellb. 

YlcnonbaoaaHHe a HM- II rpe6eH'!aToro ~HnbTpa rr03aonHno 6ea cHH

JKeHHSI TO'IHOCTR H3MepeHHSI yMeHbWHTb HHlKHHl!: rrpe.nen R3MepsreMb!X rronefi 

B ltBS p838, 8 .r:tOIIyCTHMYJO HeO.r:tHOpO.r:tHOCTb riOnSI - yaemtHHTb B llOnTopa. 

Koac Tpyxnasr R cxeMa .r:taT'IHKa MSI"HHTOM e Tpa He MeHRnHCb. 

Pac.6 annrocTpapyeT pa6oTy ~HnbTpa. Ha HeM .naHbJ ~oTorpa~HH curHa

noa sr.M.p. rrpa axnto'leHHOH H paaopaaaaol!: nerrH rronoJKHTenbHOA o6paTHol!: 

CBSI3H. 

Ha puc.7 rroxaaaH aHewaaii BH.r:t rrpH6opa. 

B 3aKnJO'IeHHe C'IHTaJO CBOHM rrpHHTHbiM .nonroM Bblp83HTb 6 n aro.nap

HOCTb IO.H.LleHacoay aa BHHMBHRe K pa6oTe, A.H.Koxopeay H 3.H.WHwnHH

HHKoaoA 38 riOMOlllb IIpH H3I"OTOBne JIHH 11pa6opa. 
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Pac.6. OcuHnnorpaMMa carsanos 51MP npH BKmo'leHHoA ( ssepxy) H paaop

BBHHoA nenH nonO*BTenbHOA OOpSTHOA CBR3H. 
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