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MarHnuTtHasi 3amMch YacTO MCHONb3YeTCs s PETrUCTpallid CHUTHAJIOB B
HaTypHBIX ycnoBusx. CrenuanbHas W3MEpHUTENbHAs anmaparypa MarHHTHOMN
3alUCU U M3MEPUTENIbHBIE JIEHTHl MOJBEPraloTCsl IMOPOH >KECTKUM YCIOBHIM
JKCIUTyaTalldd ® XpaHeHUs. B Toxke BpeMs YHHUKAIBHOCTh OTACIHHBIX
MarHuTouiIbMOB TpeOyeT UX IJIUTEIBHOM COXpaHHOCTH. B pabote ompemeneHbI
TUTIUYHBIC MCKAXKECHHsI, 00YCIOBIEHHBIC CTAPCHHEM H3MEPUTEIBHBIX MATHUTHBIX
JeHT, ¥ WX WCTOYHUKU TPU MPUMEHEHUHU PA3IUYHBIX METOJOB H3MEPHUTENIbHOM
MarHuTHOM 3amucH B CyJIOBOH akycTtuke. K TakuM HCKaKEHUSM OTHOCSTCS:
yMeHblleHne koddduimenTa nepegadn B mpsMOM 3allMCH W3-3a U3HOCA pabovero
CJIOSl JICHTHI, TIOSIBJICHWE TMAPA3UTHBIX AMIUTUTYIHOW W YACTOTHOW MOIYJISIIIMH
CUTHajla Ha KpalHUX KaHajaX u3-3a CTapT-CTOMHBIX PEKHUMOB padOTHI
MarHuTo()OHOB; BBINA/IEHUE CUTHAIOB B MpsiMoii, UM u mudpoBoii 3anucu u3-3a
aJre3UOHHBIX HapyLUIeHUH B JieHTe (BBIKpPAIIMBAHWE MAarHUTHOTO IOPOLIKA).
[IpencraBneHsl METOAMKH U OJIOK-CXeMa H3MEPHUTEIBHOTO TpakTa ISl OIEHKHU
KayecTBa apXUBHBIX JICHT, a TaK)Ke PEKOMEHIAIMH, TO3BOJISIOMINE CHU3HUTH
BBISIBJICHHBIE HCKQ)KEHUS MIPH SKCIUTyaTalliy U XPaHEHHUHU JICHT.

BBEJEHUE

MarnuTHas 3anuch Ha NPOTSIKEHWH MHOTHMX JIET SIBIIAETCS CPEACTBOM «KOHCEPBALIMM
CUTHAJIOB B HATYypHBIX ycioBUsAX. C pa3BUTHEM TEXHMKH MPOUCXOJIUT NepepacrpesiesieHne
poieil Mexy MeToaamu 3anucu. Tak, B CyZ0BOM akycTHKe Lu(poBas amnmnaparypa 1o Mepe
€€ MUHHATIOPHU3ALMU U yJICIIEBICHNs HAYNHACT COCTABJIATh KOHKYPEHLHIO aHajoroson UM
3amucH B MH(PA3BYKOBOM M 3BYKOBOM JHMAlla30HaX, IA€ MOCICTHSS €Ile paHee CMEHMIA
MEHEeE€ TOYHYIO MPSMYIO 3alUCh, OCTaBUB €i TOJIBKO YJIbTPa3ByKOBOW auana3oH. OnHaKo
HAKOIUIEHHBIM OoraTredmmii SKCIEPUMEHTANbHBIM MaTepual Ha MAarHUTHBIX JIEHTax
coxpansiercs B pOHOTEKax aKyCTHUeCKuX jJadopaTopuii. CrieragucTbl OTMEYAIOT MOSBICHHE
MCKaXCHUI B apXUBHBIX 3aMUCAX, KOTOPBIX MEpBOHAYaIbHO HE Obl10. B pabote peus uaet o6
MCKa)KEHUSX MarHUTHOH 3amucu, 00yCIIOBICHHBIX UMEHHO CTapEHHEM HU3MEPUTENLHBIX JICHT
B JKECTKHX YCJOBHUSX 3KCIUTyaTallUM W JUIMTEIBHOTO XPAHEHWs, a TaKXKe O Mepax IO HX

IPEAYNPEKACHUIO U CHUKEHUIO.
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1. AHAJIM3 UCKAXXEHMI C YYETOM CITELIM®UKU ITPUMEHEHM S

MATHUTHOW 3AIIMCHU B CYJIOBON AKYCTHUKE

B ynpoiieHHOM BHUAE JEHTY MOKHO MPEACTaBUTHh COCTOSIIIEH M3 MOJUMEPHON OCHOBBI U
paboyero ciosi, KOTOPBIA, B CBOIO O4Yepellb, SBISETCS KOMIO3UIMEH U3 JJaka U MarHUTHOTO
nopotika. [Ipu qmurenbHON SKCITyaTanuu pabounii Cioi ucTUpaercs (BBUAY aOpa3MBHOCTH
napbl «HETMOJBM)KHAsi MarHUTHas TOJIOBKA — IBIJKYINAsACA JIEHTa»). A TpU IIUTEIbHOM
XpaHCHUHW TIOJMMEPHAs OCHOBA TEpsAET CBOIO THOKOCTH (KOpPOOHWTCS), JaK CTapeeT |
CLETUIEHUE €r0 C MarHUTHBIM MOPOIIKOM (aJre3uoHHasi IPOYHOCTh) HAPYIIAETCsl, BCIECICTBUE
Yero MocjieHuN HaunHAaeT HEOOPaTUMO BBIKPAIIUBATHCS.

[TepBbIM creayeT oTMETHTH (PakTOp abpa3MBHOTO M3HOCA PabOYero cios JICHTHI. Tak, mpu
WCIIOJIb30BAaHUU MPUOOPOB MOCIIEIOBATEIHLHOTO CIIEKTPAILHOTO aHalin3a ObIJI0 OOHAPYKEHO,
YTO JICHTA B KOJIBLIEBBIX aJIalITEPax MOXKET UCTUPATHCS 10 MOSBICHUSI PO3pPauHbIX YYaCTKOB.
Ho u B Hacrosiiiee BpeMsi, HECMOTpSI Ha HaJIU4KUe MPUOOPOB NapauIEIbHOrO CIEKTPAIbHOTO
aHaJIM3a, TAKOE YCKOPEHUE CTAPEHMSI MOKET UMETh MECTO, MOCKOJIbKY YHMCIIO BUJIOB aHAIN3a
TOJIKO BO3pacTaeT, a JIEHTbl CTAHOBSTCS BCE TOHbBIIE B LENAX YBEIUYEHHUS MX
UHPOPMAMOHHOW eMKocTH. Ilpum aOpa3sMBHOM H3HOCE JIEHTHI YMEHBIIAETCS TOJIIMHA €€
pabodero ciosi, 9TO JOJDKHO cKa3aTbes Ha Kod(duuueHTe nepeaayn B mpsmoii 3anucu. [Ipu
UM u uudpoBoit 3anucu HeOOJIBIION U3HOC HE UMEET 3HAUYCHMUSI, TaK KaK B HUX MIPUMEHSETCS
3aMUCh C HachIeHueM [ 1].

Cnenmyrommii  (akTop, MOTyIIMHA TMOBIUATH HAa TOYHOCTh MATrHUTHOW  3aIluCH,
00HapyKUBAETCs] BU3YyAJIIbHO IIPU BHEITHEM OCMOTPE apXUBHBIX JICHT: IPUMEPHO y MOJIOBUHBI
JIEHT OTMeYaeTcs He Iriaakas (Kak JODKHO OBITh), a «MOPIIMHUCTAS» MOBEPXHOCTH PYJIOHOB.
3TO CBSA3aHO C IJIOXOH HAMOTKOM JICHTHI B TIpoIiecce OOBIYHBIX IS CyIOBOM aKyCTUKH CTapT-
CTOIHBIX PEKUMOB PAa0OThI MarHUTO(OHA (MPH IOCTOSHHOM BKJIIOUEHHH-BBIKIIIOUYCHUN
JICHTONPOTSKHOIO MEXaHU3Ma JIEHTa BCE BpEMs JAEpPraercsi M HEPOBHO YKIAJbIBacTci B
PYJIOHE, a BBICTYIAIOLIME KPasi B IEPBYIO OUEPE/lb OIBEPIAIOTCS PA3IUYHBIM OBPEKICHUAM
U CO BpeMeHeM KopoOseHuto). Takoe cTapeHne Takke ClIeIyeT CUUTATh MPEXKIEBPEMEHHbBIM.
N3-3a xopoOneHuss KpaeB JEHTHl yXYALIAETCS UX MPUIETaHUE K MarHUTHBIM I'OJIOBKaM, 4TO
MO’KET MPUBECTU K YBEJIUYECHUIO MApPa3sUTHON aMIUIUTYIHON MOAYJSIMU, U 3TO MOBJIMSIET HE
TOJILKO Ha MpsMylo, HO U Ha UM 3amuch, Tak Kak H3BECTHO, YTO MYJbTUIUIMKATHBHbBIE
NOMEeXH W3-32 TU(PPEepeHIUPYIONIETO NEHCTBHS TOJOBKH BOCHPOHM3BEACHUS CYIIECTBEHHO
BIHAIOT Ha ryMbl UM Tpakta [2]. B ungpoBoii 3anmcu 3Ti moMexu He UMEIOT 3HAUCHHSI, TaK
KaK JiUIsl HE€ BaYKHO TOJIBKO PAcIO3HABAHWE HAIMYUS WIM OTCYTCTBUS UMITyJbca [1].

W, HakoHel, KaK U3BECTHO W3 IMPAKTUKYU 3BYKO3amMCH [3], CPOK Ci1yKObl MAarHUTHBIX JIEHT
3aBepLIaeTCs ¢ MOSBICHUEM IPU3HAKOB JErpaJallid MarHUTHOTO Jiaka (HapyIlleHue aare3uu
— MPOYHOCTH CLETIJICHUS JIaka 1 MarHUTHOTO TIOPOILKA), IPOSBIISIOLIEICS B BHIKPAIIMBAHUN
MOCJIEAHETO U 3aMa3blBAHUM UM MArHUTHBIX TOJO0BOK. IIpu 3TOM, €CTECTBEHHO, B KOHEUHOM
UTOTe TPEKPAIIaeTCsl 3alMCh/BOCIIPOM3BEICHAE JIOO0TO BUAA. 3/1€Ch Ba)XXHO OIPEICIHUTH
XapaKTep «aJAre3MOHHBIX» UCKa)KEHUN B IPUMEHSEMbIX METOJIaX 3aIHCH.

[IpuBeneHHbI aHanM3 MOXHO OOOOIIMTH cXeMOW Ha puc.l, yduThIBaroUEei

nOCJICA0OBATCIBHOCTD MMOABJICHUA HCKa)KCHHI.
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UCTOYHUKH
M3HOC PABOYETO KOPOBJIEHUE KPAEB BBIKPAILLIMBAHUE
cJios JEHTBI MATHUTHOT'O
MOPOLIKA
YMEHBIIEHUE BBIAJIEHUE
KOI®OULMEHTA _ ITOMEXH CHTHAJIA B IPSIMOV],
MEPEJAYH B [TPAMOM B IIPSIMOU 1 YM M [IU®POBOI1
3AIIUCHU UM 3AIINCH 3AIIACH
WCKAKEHUS

Puc. 1. UckaxeHuss MarHuTHOM 3amucu, 00yCIIOBIIEHHBIE CTAPEHUEM U3MEPUTEIHHOM
MarHuTHOH JICHTBI

2. BJIOK-CXEMA TPAKTA MU3MEPEHUS UICKAXXEHNI U EE OSOCHOBAHUE

[Tpemtoxxum cieayromnyo 0J0K-CXeMy TpakTa U3MEPEHUH OTMEUYEHHBIX BBIIIEC MCKaKECHHUH
(puc. 2).

AM3 tumna 7005, bpronb u Keep (V=3.8 u 38 cm/c)

I xanan II xanan III xanan 1V kanan

I13; 1.6, I13; 1.6, ) )

60 k1 60 kI 1 UM; 1 kI'11 UM; 1 kI

/

/

/ Y v \
BOJIbTMETP NHJIVKATOP AM3 OCHUJIJIOT'PA®D CIIEKTPOMETP

W3mepurenbHbie TpUOOpPHI

Puc. 2. biok-cxema TpakTa U3MepeHHs UCKaKEHUH, 00YCIOBIEHHBIX CTAPEHUEM
W3MEPUTEITbHOW MAarHUTHOM JIEHTHI

Amnmnapatypa marHutHoi 3amucu (AM3) tunma 7005 ¢upmel bprons u Kvep (Hanus)
BbIOpaHa Ui UCCIIEJOBaHMI, MOCKOIBbKY 3TO HauOoyiee YJauHbIM Uis CYJOBOW aKyCTHKH
BapHaHT W3MEPHUTENHFHOTO HATYpHOTO MarHuTo(oHa, O00eCHevMBAIOIIETO 3alUCh BCETO
YaCTOTHOTO JMala3oHa THAPOAKYCTUYECKUX CHrHaioB. O0e CKOpOCTH MPUMEHEHBI U3 TeX
cooOpaxenuii, uro napasutas AM (IIAM) Gounbiiie Ha Masol ckopocTu [4], a aAre3noHHbIE
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HapyIlIeHus ObICTpee JODKHBI TPOSBUTHCA Ha OOJBIION CKOpOocTH (Tak Kak OdmbIiee
KOJIMYECTBO JICHTHI POIIET Yepe3 MarHUTHYIO T'OJIOBKY B €UHHILY BPEMEHH).

3aseiicTBOBaHHBIC OJIHOBPEMEHHO 4 KaHaja MO3BOJISIOT TOYHO 3a(UKCHPOBATH MOMEHT
c00st paboThl MarHUTO(OHA IO JIFOOOMY M3 HUX M3-3a aJIF€3MOHHBIX HAPYIICHUH; MPUYEM
WCITOJIB30BaHbl 00a umeromuxcss B AM3 merona 3anucu: npsimas 3anuck (I13) u UM 3anuch
— JJIs BBISIBJICHMSI BIIMSIHUSL HA HUX KaK aJr€3MOHHBIX HapyLIECHWM, Tak W mapa3uTtHod AM.
[To nBa xaHana (KpalflHU W CpEIHUI) BBIICICHBI HA KaXKIBIH METO /Il CPABHEHUS YPOBHEH
[TAM Ha kpasx U cepeAuHe JICHTHI. J[JI1 11e7u, TOCTaBJICEHHOW B paboTe, J0CTaTOYHO
KaMOpOBaHHBIX CUTHANIOB, nMeromuxcs B AM3. Curnan ¢ gacroroit 1 x['11 mpegycmoTpen
JUTSL ICCTIEIOBAHUST M3MEHEHUH KOA(pPUIMEHTa TIepeadd B IPSIMOU 3aIlTUCH, «aAT€3UOHHBIX)
uckaxenuit u BausiHus [IAM B npsmoit 1 UM 3amucu, a BbICOKOYACTOTHBIE CUTHAIBI 6 U
60 x['1 — s onpeneneHus B NpsMOM 3amucu MakcuMaiabHoOro ypoBHs [IAM, kotopast, kak
M3BECTHO [4], BO3pacTaeT ¢ pOCTOM YacTOTHI CUTHAJIA.

YeTsIpe BHIA PETUCTPAIMH MO3BOJISIOT ONPEAETUTh Hanbosee 3(h(HEeKTUBHBIA U3 HUX IS
obHapyxeHus: BnusHus [IAM u «aare3uOHHBIX» HCKAXKEHHUH, BOJBTMETP K€ pPacCIIUpsieT
JUana3oH W3MEpEeHU M Jenaer ux 0ojee TOYHBIMHU M0 CPAaBHEHHUIO ¢ MHAMKaTopoM AM3,
TOYHOCTH KoToporo * 1 n1b. B paGoTte B KauecTBe BOILTMETPA MCIIOIb30BAH U3MEPUTEIIbHBII
ycwnutenb Tuna 2610 (TouyHOCTH 0,2 16 B mmanasome 0-50 k['m) mu Y3KOMOJIOCHBIN
cnexktpometp Ttuna 2031 (tounocts 0,2 1B B guanazone 0-20 k') (06a npuGopa GpupMsI
Bpronb u Kbep), a Takke B kauecTBe nHAMKaTopa — ocuuiuiorpad tuna C1-93 (Poccus).

3. YMEHBIIEHUE KO®OUIIUEHTA ITEPEJAUN ITPSIMOM 3ATIMCH 13-3A
N3HOCA PABOYET O CJIOA JIEHTBI
He Bce neHTHI IOABEPraoTCs MHOIOKPAaTHBIM BOCIIPOU3BENECHUSAM U 3/1€Ch BAKHO 3HATh HE

TOJIBKO BEIWYMHY BO3MOXHBIX OTKJIOHEHMH Kodddunuenta mnepemaun AK,, HO u

HPUMEPHBINA MPOLIEHT U3HOLIEHHBIX JICHT.

H3meHeHne kKodxpduuueHTa mneperayd MOXKHO ONpPENeNUTh Ha KaJTUOpPOBAaHHOM CHUTHAje
yactoToil 1 k[’ mpy HCnoab30BaHUN U3MEPUTENIBHON JICHTBI pEKOMEHI0BaHHOTO Tuna A-797
¢upmel Ammnekc (CILA). Ilpu 3anMcu yka3aHHOIO CHUTHaja Ha JIGHTY NpH MOJOXEHUU
BXOAHOro arTeHtoaropa 0 1b u kpallHEM MO YacOBOH CTpesKe MOJOXKEHUU MOTEHLMOMETpa
IUTAaBHOM pEryJMpOBKU yCHUJICHHUs MOKa3aHWE MHAMKaTopa NMpudopa (HOMUHAIBHBIA YPOBEHb
BOCIIPOM3BEJICHNS) NOKHO ObITh B mpeaenax 0+1 ab [5]. M3Hoc, ecrecTBeHHO, paciiupsier
nojge pasz0poca, CHIDKas €ro HIWKHIOK TIpaHMIly. BepxHsas rpaHulla MoKa3bIBaeT

MAaKCUMAJIBbHOC 3HAYCHHC KH’ mojJiydya€Mo€ OT JOaHHOT'O THIla JICHTBI (qI/ICTOI>'I U1

MaJIOU3HOIIEHHOM).
bbu1o ncnbitano 15 neHT ciaydyaiHbM 00pa3oM BEIOPAHHBIX U3 4-X HE3aBUCHUMBIX (DOHOTEK.
B rtabmune 1 mpuBeneHsl pe3ynbTaThl M3MEPEHUs OTKIOHEHHMH KOd(p@HUIMEHTa mepenadu

AK,, oT HOMHUHaJa, TOJlyYeHHBIE B PEKUME IPSMOH 3arucH Ha cKopocTH 38 cMm/c.
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Ta6muma 1. OtkmoHeHus kodhuIreHTa nepeaavu N3MEepUTEILHOTO MarHuTo(hoHa
oT HoMHUHana (pomnyck +1 ab) u3-3a U3HOCA U3MEPUTENBHBIX MATHUTHBIX JICHT

Ne nente AK,,, nb Ne nenter AK,,, nb Ne nenter AK,,, nb
1 0 6 -4 11 +1
2 -2 7 -1 12 -1
3 -4 8 +1 13 0
4 +1 9 -3 14 -3
5 -3 10 +1 15 +1

BuaHo, 4TO mpUMEpHO TPETh apXMBHBIX MAaTrHUTO(PHIEMOB MOXET MMETh CYIIECTBCHHOE
CHIDKEHHUE YPOBHS 3alMCaHHOTO curHana (mo 3 ab).

3mech  cluemyer  peKOMEHAOBaTh — M30eratb  HEONpPaBIAHHBIX  MHOTOKPATHBIX
BOCIIPOM3BEICHUH (IIUPOKO MCIOIB3Ys, HAPUMED, MMapauIeIbHbBIH CIIEKTPATbHBIN aHAIN3 U

KOMITBIOTEPHYIO0 00pabOTKy JaHHBIX), a TAK)KE KOHTPOJIUPOBATh U3HOC JEeHTHI ( AK,, TOIKHO
ObITh B Ipejenax JoIycKa), JUIs 4Yero OTMeuyaTh NepBOHayalibHOE 3HaueHue AK, s

Ka)KIO0H JICHTHI B pabodeM KypHase.

4. TIOMEXH B ITPSIMOM U UM 3ATIMCH U3-3A KOPOBJIEHUS KPAEB JIEHTHI

4.1. YBeanyenue HepaBHOMepHOCcTH AUX npsiMoii 3anucH u3-3a Mapa3suTHOM
AMILTUTYIHON MOYJISILIUH

HecoBepiieHHbII KOHTAKT MarHUTHOW TOJIOBKHU C JIEHTOM NPUBOJIUT K Mapa3suTHOU AM,
IpPUYEM CHUTHAJIBl C KOPOTKOM [JIMHOM BOJIHBI 3allUCU TOJABEP>KEHBI Oojiee OBICTPHIM U
CWJIBHBIM (UIyKTyalusiM, CM. PUCYHOK 3.

1,0 Puc. 3.

u
— OTHOcHTeNbHbIE KOIe0aHUs YPOBHS B

3aBUCHUMOCTH OT JJIMHBI BOJIHBI

a9

El

E 3

5 08 AR / 3anucy curHania [1]

E. ] / ‘\.\ /

=y

q 07 \ pd U,...— MakCHMalIbHBIIl ypOBEHB,
z —

g LU f'—-——/ U — ypoBeHb MPEBBIIICHHBIN B
5 06 TedeHue 99% BpemeHu,

=)

E R U, — MUHUMAaJIbHBII

R ra

’ : 3apETUCTPUPOBAHHBINA YPOBEHb

25 50 100 200 400
IUTHH 3 BOTHEL M
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HeycroituuBsiii Xxapaktep rpadukoB B padote [1] 0OBSICHSIIOT TPYAHOCTBIO SKCTICPUMEHTA.
DTO CBSI3aHO C KpaitHe HECTAOWIBHBIM M CITyYalHBIM XapaKTEpOM JaHHOW moMexu. O HaKo B
n3mepurenbHoii AM3 rinyouna [IAM He3HauwTeNnbHA M JakKe HE MPUBOJUTCS B OTHCAHUSIX
npubopoB. B ciydae xe nedopMUPOBAHHOI JEHTHI CIEAYEeT OXHAATh CYIIECTBEHHOTO
yBenudyeHus: [IAM. U3 pucyHka BHIHO TakXke, YTO OCOOCHHOCTBIO Tapa3suTHO AM B
MarHUTHOM 3amucu  SBISIETCS TO, 4YTO WCTUHHOE 3HAUYE€HHWE YpPOBHS CHUTHAlA €CTh

MaKCUMaJibHasl aMIUIUTYJda xonebanns U (T. €. IIpU HOPMAJIBHOM IIPUJICTAHUH JICHTBI K

max
MarHUTHOHM TOJOBKE), OCTAJIbHbIC 3HAYEHUS MOTYT OBITh TOJBKO MEHbIIe. TakuMm oOpazom,
IIPM NPHUHATOM CYUTBIBAHUU CPEIHUX 3HAYECHUHM MBI MMEEM 31eCh JAEJI0 HE TOJBKO CO
CIly4aiiHOH, HO M C CHCTEMAaTHYECKOW, NpHUYeM YaCTOTHO3AaBUCHMOH OIIMOKOH —
YMEHBIIEHHON OLIEHKOW YpOBHA CUrHasa. lIepByro mpoie Bcero onpenessaTh M0 BOIbTMETPY
KaKk cpeqHee apu(MeTHUecKOoe OTKIOHEHHWE aMIUTUTYABl CHTHajla OT CPEIHEro 3HaueHWUs,

BTOpasi — €CTh a0COJFOTHOE 3HAYCHHUE TTEPBOIl CO 3HAKOM MHHYC:

u -U
max min

A(]17AM, . =% 2 4

_‘ A UHAM , CYY.

M3mepsitor AM nomexy B HauxyalleM Uisi €€ KOMIICHCAIlMU peXuMe (HauMEeHbIlas

AUHAM,cucm.. =

CKOpOCTh, HAWOONbIAs YaCTOTa CHTHANA, Hadaio pylioHa JeHTel [4]). B Tabmume 2
NpUBEICHBl yCpeIHEHHBIE (B HAadajle, CepeluHE W KOHIE PYJIOHA) 3HA4YCHUS (IYKTyarui
YPOBHEH CHUTHQJIOB HAa KpallHUX U CpEeJAHMX KaHajlaX TMpPU HCIOIb30BAHUM JICHTHI

pexoMeHa0BaHHOTO THIa A-797 ¢ SBHBIMU MPU3HAKaMHU KOPOOJICHHSI KpaeB.

Tabmuua 2. Cny4daiiHast ommnOKa U3MEpeHHs YPOBHS CUTHAJIA HA CPEIHUX U KpaHUX
KaHasax MpH1 BOCIPOU3BEIEHUH JIEHTHI C KPAaeBbIM KOPOOJICHUEM

AU a1 g » AP
CKOpPOCTb JIEHTHI, Kanan
eM/c Cpennnit ‘ Kpaiinnii
YacroTa, kI'11
6 60 1 6 60
38 - <£0.25 | <+0.5 - +1.0
3.8 <+0.5 - +10 | 25 -

* OrnenbHblE OTKIOHEHUS 10 — 6 b

Ecnmu cumtare ommbky AU >—1 nb cymecTBeHHON, TO TakoBas BO3MOXKHA

TIAM . cucm. —

MMEHHO Ha KpailHMX KaHajaX M Ha BBICOKMX YacTOTaX, a Ha MaJloi CKOPOCTH M Ha CPEIHUX
yacToTax. MakcumalnbHas ke omnbka (Ha Majaoi CKOPOCTH, Ha BEpXHEH IpaHUYHON 4acToTe
U B HayaJle pyJIOHa) JOXOIuT 10 —3 nb, a oTaenpHbIe OTKIOHEHUS U 10 —6 nb. 3xech cnexyer
PEKOMEHIOBaTh 00s3aTeIbHYI0 KAYeCTBEHHYIO U TOJHYI0 MEPEMOTKY JIEHTHI IOCIE CTapT-
CTOITHBIX PEKMMOB 3aMTUCH M BOCIIPOU3BEIEHUSI OCOOCHHO Tepe]] ciadyeil ee Ha XpaHEeHHE.

B. A. BaHrecos
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4.2. HUmnyascHasi nomexa B UM 3anucu

UM Hecymiasi, mpoMOAYJIUpOBaHHas mapasuTHo AM, wu3-3a muddepeHupyromero
JIEUCTBUSI TOJIOBKM BOCIIPOM3BENICHUS TpeolOpasyeTcs B CHTHaI ¢ mapasutHod UM,
XapaKTEPUCTUKU KOTOPOW OMPEAENSAIOTCS MapaMeTpaMu MYJIbTHUIUIMKATUBHOW TMOMeXu [2].
[Tapazutnass AM oT neopMHUPOBAHHOM JICHTHI €CTh CIIYYalHBIA M HECTAITMOHAPHBIN MPOIIECC
(cm. m.4.1), a UM momexa mpeacTaBisieT coO00i IIyM UMITYJIbCHOTO XapaKTepa, CM. puc. 4.

CHTHAJL
A

20 nb

% rnomexa 2a

Q| == S —

3

>
______ ___/ \_______26
WWWMM—

YacTtoTa

Puc. 4. I3mepenue ypoBHsI UMITyJIbCHOM momexu B UM kaHane, 00yCIOBICHHON apa3uTHON
aMILTUTYAHOHM MoayIsinueit UM Hecyeit npu 1eopMUPOBAHHOM JIEHTE
1 — YM nomexa, 0bycnognennas Konebanusamu cKOpocmu 6 MazHumogoue,
2 — YM nomexa uz-3a napazumnoi AM: a) maxcumanbHulli ommeyeHHbll U
0) MUHUMATbHBLIL YUUMbIBAEMBLIL YPOBEHb NOMEXU

[Ipennoxum cienyronyto METOAUKY OLEHKU 3TOro UcKakeHud. [IocKkonbKy MUHUMAaIbHAs
JUIUTEIHHOCTh OJHOM 3aliCH OOBIYHO MOpAAKa 1 MUHYTBI, TO HAJIMYUE 33 3TO BPEeMsI XOTs Obl
oaHOTO BBEIOpoca UM momexu ¢ yMeHbIIEHHEeM AuHaMu4eckoro auamnazoHa AM3 na 10 n1b u
Oosiee OyzemM cuuTaTh CyIIeCTBEHHBIM. B Tabimiie 3 mpuBeneHbl pe3yiabTaThl U3MEPEHUS (C
nomoInpio aHanm3atopa tumna 2031 u cekyHmomepa) uncia BEIOPOCOB B MUHYTY JJISI TOH Ke
nehopMUPOBAHHOM JIGHTHI, 4TO U B 1. 4.1, Ha KpallHUX M CPEIHUX KaHAIaX B 3aBUCUMOCTH OT
CKOPOCTH MarHuTogoHa.

Takum oOpa3om, yBenmnmuenne YM moMexu MMEHHO Ha KpaWHUX KaHajaX M 3aBUCHUMOCTD €€
OT CKOPOCTH SIBJISIETCS JI0KA3aTEIbCTBOM TOTO, YTO UMEHHO Napa3utHas AM, oOycioBieHHas
KOpoOJieHHeM KpaeB JICHTHI (M3-3a HEKaueCTBEHHOW HAMOTKHU IMPH CTapT-CTOMHBIX PEKUMAX
paboThl MarHUTO(OHA) MPUBOAUT K MUMITYJILCHOU MoMexe (B cpeaHeM 10 3—9 BBHIOPOCOB B
MuHyTy) B UM Tpakrte, cymectBeHHo (Ha 10-30 nb) yMeHbpmIarmei ero JTUHAMHYECKHI
Jana3oH.

K pexomengamuu mo m. 4.1 MOXXHO J00aBUTH, YTO IJIsi BaKHOW WHGOpPMAIUU CIIETYET
UCIIOJIb30BaTh B MEPBYIO OUYepelb CPEAHIE KaHaIIbl, OCTAaBIIAS KpaliHUE AJI BCIIOMOTaTeNIbHOM
(roslocoBBIE KOMMEHTAPHUH, KOHTPOJIbHBIE CUTHAJIBI U T. I1.).

B. A. BaHrecos
NckaxeHns MarHMTHOWM 3anucu, obyCrioBNEHHbIE CTapeHNeM U3MepUTENIbHON MarHUTHON NeHTbI



DNEeKTPOHHbIV XypHan «TexHuyeckas akyctuka» 2007, 6 8 (10)

Ta6muma 3. Yucno BEIOpOCcOB nmoMexu (KpaTkoe ypenudeHnue nmomexu Ha 10-30 1b) B MmunyTy
B UM 3anucu npu 1eopMHUPOBAHHOM JICHTE HAa CPEIHUX M KpAHUX KaHajIax
B 3aBHCHMOCTH OT CKOPOCTH

CKOpOCTS JEHTEL, Yucno BI:I6p0CIO<B MIOMEXH B MUHYTY
e aHai
oM Cpennnit Kpaitauit
38 0 o 2-3
3.8 0 1o 4-9

5. ICKAXEHHS B ITIPIMOM, UM U [IUOPOBOM 3ATIMCH M3-3A

BbIKPAIIIMBAHWA MATHUTHOI'O ITOPOILIKA

Kax Obu10 cKa3aHO BBIIIE, CPOK CIY>KObI MArHUTHOM JICHTHI 3aKAHYMBAETCS C MOSBICHUEM
MIPU3HAKOB HAPYIICHHUS aare3ud (U1 JIEHT 3BYKO3alHMCH OH M3BECTEH M cocTaBisieT 15-20
ner [3]). Paszbepemcst moapoOHee B naHHOM sBIeHMH. B wm3mepurenpbHoi AM3 mpu
MPOXOXKJICHUHU B JICHTOMPOTSKHOM MEXaHU3ME JICHTA TPETCS O HEMOJBMKHBIE MarHUTHBIC
TOJIOBKM (CTHUpaHMsl, 3amucu W BocmpousBeleHus). [Ipu BbIKpallMBaHMM MarHUTHOTO
MOPOIIKa OH MOXET 3acTpeBaTh B 3a30paX MAarHUTHBIX TOJOBOK, Hapyllias HUX KOHTAKT C
JIEHTOW. BIMsiHME KOHTAKTHBIX MOTEPh A HArISAHO BUIHO HA MPUMEPE BOCIPOU3BOISAIICH
TOJIOBKH, JIJIi KOTOPOW OHU U3BECTHBI [ 1 ]:

A=54.60/7, 1P,

rae { — 3a30p MeXIy JeHTOU U TOJIOBKOW, A — JUIMHA BOJIHBI 3alIMCBIBAEMOT0 CUTHAIIA.

W3 ¢opmynsl BHUIAHO, 4YTO YyBEJIWYEHUE 3a30pa (/) MPUBOJUT K IOCTEIIEHHOMY
YMEHBIIEHUIO YPOBHS CUTHaja B NPSIMOM 3alHCHU BIUIOTH JIO IOJHOTO €ro MCYE3HOBEHUS,
MIPUYEM, YEM BBIIIIE YaCTOTA CUTHANA, TEM 3TO MPOUCXOIUT cKopee. OJIHAKO pacueTHBIN MyTh
OLICHKM 3TUX HCKAKEHUH BpPsA JU BO3MOXEH (M3-3a CIOKHOCTU OINPEIEIICHUS TOJIIMHBI
HaIbIJICHHOT'O0 MarHUTHOTO MOPOIIIKa U M3-3a BIUSHUS TOJIOBOK CTUpaHUs U 3anucH). ['opa3no
MIPOILE U3MEPATh YMEHBILIEHUE YPOBHS CUTHAJIA BOJIBTMETPOM.

B UM 3amucu, kak u3BecTHO (cM., Hampumep, [1 u 5]), HecyIas 4yacToTa 3almuChIBACTCS
TaK)Ke MPSMBIM METOJOM, NMPUYEM IPH PAaBHOM YAaCTOTHOM JHUana3oHE C MPSMOH 3alHUChiO
OHa MPHUMEPHO B 5 pa3 BbllIe BepxHeW rpaHudHoi yactoThl [13. M3 dopmynsl AcHO, YTO U
UCKQ)KEHHUS 3/1eCh BO3HUKHYT 3HAYUTEIbHO paHbllle, a BOT Kakue OHM OyayT IO
XapaKTepUCTHKAM HE OYCBHIHO (B pabore [2] oTMedaeTcs TONBKO TO, YTO Je(DEKTHI JICHTHI
MOTYT TPHUBECTH K HMCUE3HOBEHHUIO BOCIPOMU3BOJMMOTO CHUTHAla) U 37ECh TaKXKe MpPOIIe
IIOCTaBUTh IKCIIEPUMEHT.

Uro kacaercs 1u¢poBOM 3ammcH, TO OHA TOSBUJIACH OTHOCHTEIPHO HEJaBHO. B Hei
MIPUMEHSIOTCS] HOBBIE CIEIUAIbHBIX THIIOB BBIYUCIUTENIBHBIE JICHTHI, Il KOTOPBIX CTapEHHE
NoKa He akTyainbHO. OJHAKo, almpuoOpu, MOKHO CKa3aTh, YTO, MOCKOJIBKY Ui IU(PPOBOU
3aMMcy BaXXKHO TOJIBKO paclio3HaBaHUE HAJIW4YMs UMITYJIbCa, 3alIMCAHHOTO C HACBILLIEHUEM, TO,
MoKa B MPSAMOM 3aMUCH MPOUCXOAUT CIaJ YPOBHS CUTHAJIA JI0 TIOPOTra CUMTHIBaHUS, LU(poBast
3amuch Oyaer paboraTh 0e€3 HMCKaKEHWH, MPUYEeM A IOCIeI0BATENbHOrO IUGPOBOTO
CUTHAJIa CJIEYET 0’KUJATh €r0 MPAaKTUYECKU MTHOBEHHOT'O BBINA/ICHNUS, a Ui NapaJljIeIbHOTO
(MHOTOKaHaJbHOTO) 3TOMY, BHAMMO, OYIET NpEIIIecTBOBAaTh Yepela «IPOMaxoB» B
BBIXO/IHBIX JJAaHHBIX (M3-32 PA3HOTO BPEMEHHU cOOs B KaHajax).

B. A. BaHrecos
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Jns ucnibiTanus Oblia BIOpaHa M3MEpUTENbHAS JICHTa PeKOMEHI0BaHHOTO Tuma A-797 ¢
SIBHBIMHU TIPU3HAKAMHU OCBHINIAHUSI MATHUTHOT'O MOPOIIKa (BbINaJCHUE CUTHAJIA MPOUCXOJHUT C
MEepPBBIX METPOB M CEKyHM). Mayasi CKOpOCTh MCIOJb30BaHA JUISI «3aMEIJICHHON ChEMKH
JIAHHOTO SIBJICHUS, a CpPeJHHME KaHAJIbl — 4TOOBI M30€XaTh BIWSHMS TMapasuTHOU AM or
KpaeBoro kopoobnenus yieHT. Kpome obmero mis UM u npsiMoii 3ammcu CUTHajlIa 4acTOTOU
I k[, nns mociaeaHed WCMONIb30BaH TaKKe BBICOKOYACTOTHBIM curHam (6 kl'm) yist
BBISIBJICHUS YaCTOTHOW 3aBUCHMOCTH «aJAr€3MOHHBIX» NCKaXKEHUI.

Ha puc. 5 moka3aHbl «aAre3MOHHbBIE» UCKaKEHUA CUTHAIOB B UM u npsMon 3amucu npu
BBIKpAITUBAHUM MAarHUTHOTO TTOPOIITKA U3 JICHTHI.

IloaTBepkaercs rumore3a O TOM, 4YTO «AAr€3UOHHBIC» HCKAXXEHUS  BBI3BaHBI
MIPOTPECCUPYIOLIEH MOTEPEN KOHTAKTa MArHUTHOM TOJIOBKH C JICHTOM, YTO BUJIHO Ha MIpUMEpPE
MPSIMOM 3aMKCH, TJ€ YETKO MPOCIEKUBACTCS TOCTEIICHHOE YMEHbBIIICHUE YPOBHSI CUTHAja, a
TaKkK€ YaCTOTHAas 3aBUCUMOCTh JTHMX HUcKakeHuil. [loaTBepkmaercs wu  OOmbIas
YyBCTBUTENbHOCT UM 3amucu K JaHHBIM HCKKEHUSM (BBIMAQJICHWE CUTHala B HeH
MIPOUCXOAUT YK€ TOrAa, KOrja B MPSMOW 3alMCU €r0 YPOBEHb CHU3WIICS €IIe TOJIbKO Ha
6 n1b). BriaBieH Takke xapaktep HCKaxeHus npu UM 3amucu: mo Mepe 3ama3bIBaHUs
MarHuTO(OHHBIX TOJOBOK MarHUTHBIM MOPOILIKOM BO3pacTaroT IryMbl UM TpakTa BILIOTH 10
MOJIHOT'O UCUE3HOBEHUS B HUX CUTHANA, a 3aTEM U CaMOU MMOMEXU B Pe3ybTaTe MPEeKpaIleHHst
mpolecca 3aluch/BOCIPOM3BEeHUsT (B ATOM COCTOUT OTJIMYME OT HWCKAKEHUH MpHu
neOpMUPOBAHHO IO KpasM JIEHTE, TJe TIOMeXa «IyJIbCUPYET», MPUYEM TOJIbKO Ha KpailHUX

KaHaJIax).
BoneT™meTp Ocmmutorpad Criektpomerp
UM 13 UM | 13 UM
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Top AM3 ~12 I Sl
«3alIKa- (6 KFH) i R~ L
JIUBACTY) | | I
— 0 —
PVWAVIANNAYWAWNWAMAA AL

Puc. 5. Paznuune «aare3noHHbIX» UCKaxkeHn B UM u npsiMoit 3anucu
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[IpakTuka mokaszana, 4YTO «aJAre3WOHHBIE)» U3MEHEHHSI BOSMOXHBI Y U3MEPUTEIbHBIX JICHT
yxe depe3 10 jmer co BpemeHH uUX mpou3BoiacTBa. OgHAKO MPUMEPHO 3a TOJ A0 Hayaa
MOSIBJIIGHUS  «AJTr€3HOHHBIX» HCKAXEHUM MOXKHO OOHApyX HUTh CJEIbl HAlbUICHHOTO
MarHMTHOTO MOpPOIlKa Ha 0eyoil TKaHU MPH YHMCTKE CHUPTOM MAarHUTHBIX T'OJIOBOK MOCIE
IPOXO0Jia pyJIoHa TaKOM JICHTHI.

3AKIIIOYEHUE

Jlnst coxpaHeHusi JOHOTEK peKOMEHIYeTCs:

1. IpowusBecTr OTOPaKOBKY MarHMUTO(UIBMOB C HapyLIEHHOW aire3weil cpeau JIEHT
crapuie 10 ner. B nmanpHeilmeM eXerogHo KOHTPOJIMPOBATh aATE3MOHHBIE W3MEHEHUS Yy
peaOUINTUPOBAHHBIX MAarHUTO(PHUIBMOB, TMPOHM3BOAS HX CBOECBPEMEHHYIO Iepe3alnch
JKEJaTeIbHO C TMOMOIIbIO HU(POBBIX METOJIOB, MOCKOIBKY aHAJIOroBasl MEpe3amnuch BEAET K
JIONTOJTHUTEIbHBIM UCKaKeHUSIM [3].

2. OueHuTh U YYUTHIBATH MPH AHAIM3E CUTHANIOB MCKAXKEHUS, 00YCIOBICHHBIE M3HOCOM
pabodero cios ¥ KpaeBbIM KOPOOJICHUEM OCHOBBI H3MEPUTEIHHBIX JICHT.
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