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AHC/TOKALIHOHHBIH MEXAHH3M PA3VIIPOYHEHHA
HEMAI'HHUTHBIX PY/1 1104 AEUCTBHEM
IMEPEMEHHBIX 3/IEKTPOMATHHUTHBIX IO/IEH

Cemunap Ne 3

pOBezieHHble MHOTOUMC/ICHHbIE

WCTIBITAHUST TTOKa3bIBAIOT, YTO
MarHUTHO-UMITY/IbCHas obpaboTKa
(MMO) HeMmarHuTHBIX (KBapLICOAepXa-
IIMX) PYa TMPUBOAWUT K HX PasyIlipouHe-
nuio [1]. Tak, Hampumep, aHaiu3 pe-
3yNbTaTOB 71ab0PATOPHBIX M OTBITHO-
MIPOMBIIIZIGHHBIX HCTBbITaHui [1] moka-
3an, uyro npu MHO pynasr (Kapansseem-
CKOe MecCTopoxaeHue, r. bunmburHo,
Uykotckuit AO) nMeeT MecTo IMpPHUPOCT
BbIXOZIa TOTOBOTO K/acca U YBe/IMueHHe
CTelleHy W3B/IeYeHHsl 30710Ta TIpU Liva-
HUpoBaHUM. [IpUpPOCT TPOU3BOAUTE B
HOCTH Me/IbHHULIBI TI0 TOTOBOMY Kaccy (-
0,1 MMm) coctaBun 52 %, mnosblleHye
MoKasaTesiell U3B/eUeHUs TPy LIMaHu-
poBaHuy Ha 3-5 %.

B HacTosilee BpeMs aKTya/bHOM
npo67eMoit, crosielt rnepea paspadoT-
YMKaMu OOOPYAOBAHUSA /719 MarHHUTHO-
VIMITYZIbCHOTO  Pa3yIlIpOYHEeHUst pya  Ha
CTaayy PYAOIIOATOTOBKU SIB/SCTCS TPO-
GrneMa  orpeneneHrsl  PaLMOHAIBHBIX
pexUMOB OBPabOTKU (TakKUX Kak: Ha-
MPSKEHHOCTh  TIO/1s, KO/IMUeCTBO UM-
MYy7IbCOB, YacTOTa MO7s). DKCIepUMeH-
Ta/lbHOE  Ollpese/iecHue  OIMTUMAa/IbHBIX
PEXRUMOB TpebyeT MpoBeaeHs OO/IbIIO-
ro KO/IMYECTBa 3KCIIEPHMEHTOB, IIpU-
YyeM, ecny HarpsKeHHOCTb IO/ U KO-
NMYeCTBO HMITY/IHCOB MOA0OPaTh IKCIIe-
pPHMEHTa/TbHO BCe-Takh BO3MOXKHO, TO
3KCIMIePHMEHTHl 0 TMOAGOPY YaCTOTHI
MO/ YPE3BBIUAMHO COKHBI (TPe6yIoT
CO3/1aHMS CIIeLIMA/ILHBIX YCTAHOBOK, I10-
3BO/SIOIIMX ~ PeryMpoBaTh  4YacTOTY).

CyirectByeT HeoOXOAMMOCTh Pa3paboT-
KW METOAVKU BBIGOPA YACTOTHBIX PEKU-
MoB MHUO B ocHOBY KOTOpOM Obil Obl
TO/I0KEeH OOOCHOBAHHBIA MEXaHW3M pa-
3YIPOYHEHUs] HEeMarHWTHBIX PYa 3/1eK-
TPOMAarHUTHOM 0O6PabOTKOM.

MsBecTHO, UTO MPU BO3ACHCTBUM KaK
[MOCTOSIHHBIX 3/IGKTPHUUECKOrO W MarHuT-
HOTO MO/, TaK M TMEePEeMEHHOro 3/1eK-
TPOMarHUTHOTO II0/I Ha KPUCTa/IInye-
CKUe BelllecTBa IIPOUCXOAUT ABHKEHE
3apsKEHHbIX 1edPeKTOB  KpHCTa/iide-
ckort pemetku. [locrynaressHoe aBW-
XKeHre 3apsXeHHbIX AWUC/IOKallMKh B
37IEKTPUUYECKOM rorie Habmoaanu
[leuakoBckurt E.I'., Tanyauna H.A.,
Benozeposa 3.I1., ucrionb3oBapmme Me-
Toa W3bupaTenbHOro TpabaeHus [2]. B
[3] BrepBble COOOLIAZIOCH O ABUMKEHUU
[VIC/TOKALIMM, CTUMY/IMPOBAHHOM C/1a0bIM
MOCTOSIHHBIM MarHWTHBIM I10/IeM B HeHa-
IPYKEHHBIX KPHCTA//IaX C [lapaMarHuT-
HeIMM TIpuMecsaMud. B [4] umccnenoBaHo
BAUSHUE KOPOTKOIO (10? ¢) VIMITY/TbCa
MarHyMTHOIO I0/Is1 Ha I/IaCTUUeCKoe Te-
yeHue HoHHbIX KprcTazioB (NaCl, KCI).

Hcropuuecky Teopur 3apsiKeHHbBIX
[VC/IOKALIMN B KPHUCTa/ie MPeaAecTBO-
Ba/IM MCC/IeIOBaHUA 3apsAa0B Ha ero Io-
BepxHoctu [5]. TlosBnenwe 3sapsiza vy
[MOBEPXHOCTH, OOYC/IOB/IGHO TeM, UTO B
TOHKOM ITTOBEPXHOCTHOM C/10€, TOpsAKa
HECKO/IBKUX MEXKATOMHBIX PaCcCTOSHUM,
SHeprusi B3aMMOICHCTBUS WOHOB HHasd,
yeM B oObeMe Kpucrtaaia. Bcereactue
3TOr0, PaBHOBECHAas KOHLICHTPALMs Ba-
KaHCHUI KakIOro COpPTa Y IOBEPXHOCTU
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Oyaer OT/IMYaThCs OT KOHLIGHTpaLMU B
obbeMe TBep/Ioro Tesna. ITO MPHUBOAWT K
0OPasoBaHUIO 3/IEKTPUYECKOTO  3apsiaa
Ha TMOBepxHOCTH. Pacuer rokaskiBaer
[2], uTO B6MM3M MOBEPXHOCTH KPHCTA/I/IA
obpasyeTcss ABOHMHOM  3M1EKTPHUUYECKHI
croM, mpudeM 3apsia COOGCTBEHHO I10-
BEPXHOCTHOTO C/IOI  KOMIIEHCUPYETCs
3apsaoM Y TMOBepPXHOCTU. Takum obpa-
30M, U3 TEOpHM C/leayeT, UTO 3apsad U
MOTeHLIMa/T TTOBePXHOCTH  KPHCTa//IOB
ornpenensieTcsi He TOMBKO OGbEeMHBIMH
CBOMCTBaMU, HO U CBOMCTBaMHU MOBEpX-
HOCTH.

HoHHble KpHCTa//ibl COCTOAT M3 pas-
HOMMEHHO 3apsiZKeHHBbIX HOHOB. [losis-
neHve nedeKTOB B TaKOM KpUCTa/lIe
(ToueuHble nedeKThl, AWUCIOKALIMU, Ipa-
HHLBI 6/IOKOB M T.[1.) HApyIlaeT 3apszio-
BOE paBHOBECHE, I03TOMY aAedeKThl, B
TOM UKC/Ie U AWC/IOKALIUY, [IPUOOpeTaloT
anexTpudeckuit 3apsa [2]. B psae teo-
PeTHUeCKUX HCC/Ie0BaHUM MOJe/b AUC-
7IOKaLIMM PacCMaTpPUBAETCs B BUAE 3a-
psxeHHOM HUTH. [lHUcroKalms paccMar-
pHBaeTcs Kak GeCKOHeUHasl 3apsiKeHHast
HWTb, OKpYKEHHas HerpepbiBHO pac-
MpeneneHHbIM  3apfAAOBBIM  OG/IAKOM.
KomrnieHcupyioliee 3apsaoBoe 06/1ako
COCTOWT U3 IOABMMKHBIX KATHOHHBIX U
AHMOHHBIX BAaKaHCHI U aTOMOB /IBYXBa-
MIeHTHBIX MpuMecei [2].

[ucnokaims rmpeactaBaser coOou
ONHOMEPHBIA  TMPOTSKEHHbIM — TMOKMI
OObEeKT, [BUWKEHHe KOTOpPOro uMeer
3HAUMTENbHO 60/1ee COXKHBIN XapakTep,
yeM [BUKEHHEe MaTepHa/IbHbIX TOUeK
Wy kecTrux Ter. [ lpaktruecku Hanbo-
nlee moaxoaAuler U YaoOHOM IpeacTas-
eTCsl Mofenb AWCIOKAaLMH, paccMart-
prBaeMas KaK HUTb WM CTPYHa, Haxo-
[AAMAsCH B CIIYTAHHOM COCTOSHWUM BHYT-
pyU KpucTazia ¥ obnagamomas coOCT-
BEHHOM MacCoM U Yrpyrocteio. Bemmuuy-
Ha HarpsKeHWN ABMAKYIIeNCsS AHCIOKa-
LMK OT/IMYaeTCs OT Be/WYMHBI Harps-
JKEHUI HETOABMAKHOM ANC/IOKALIMU TeM,
YTO OHAa COKpalllaeTCs B HarpaB/IeHHH
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[BUWKEHHUs. DTOT MPOLIeCC MOKHO OIH-
caTb, UCNOMB3ys IMpeobpasoBaHus /lo-
peHLa A YpaBHEHUs ABHMKEHUS YII-
pyroro Ttemna. Pusnueckas npupoaa
TAKOTO COKpallleHHsI CBfi3aHa C BO3-
pacTaHueM 3Heprvu Ipy [ABMXKEeHUH
avcnokaumu. [lostoMy Maccy aucro-
Kauuy (m) caeayeT cuMTaTh HMHEpPLM-
a/lbHOM M OMpeaenuTb ee MOXKHO I10
dopmyne [6]:

m=p-1-b° kr, (1)

KT
rae p- T7IOTHOCTh Kpuctanina, — ; [ -
MS

AMWHA AUCIOKALMU, M ; b -
Bioprepca, m .

YnpoleHHasi Mozaenb AMHAMUYECKOM
CHUCTeMbl 3apsKeHHOM AMC/IOKALIMKA BO
BHeIIIHeM 3/IeKTPOMAarHMTHOM TIo7ie pac-
cMoTpeHa B [7] ¥ MoxkeT GbITh OMMCaHa
CUCTEeMOW YpaBHEeHWH:

BEKTOP

my - X =—k -x, +k, x, @)

m, - %, =—k,-(x, - x)+F,’

roe m; - MacCCa AWC/IOKalMH, X;- TIe-

peMellieHre AWCIOKalMM, Kk, - XKecT-
KOCTb 3aKpervIeHHsl AMC/IOKALU B KpH-

cTanne, X,- TepeMellleHue 3apsa0BOrO
obnaka, K,- KeCTKOCTb CHCTEeMbl «IHC-

/IOKalld — 3apdaaoBoe O6I'IaKO», m, -

Macca 3apsaza, F, - cuma, oBycnoneH-

Hasg [eNMCTBUEM 3/IeKTPHUYECKOM COCTaB-
ASIOMIeH 3/IeKTPOMArHUTHOTO Mo7s (Chria
KyrnoHa).

AHa/IOTMYHYIO CUCTEMY MOXKHO Harld-
catb A AecTBUsA cyrbl [lopeHiia.

Pemasi cricteMy ypaBHeHMi (2) MOXK-
HO OIlpeze/uTb 3aBUCUMOCTU MeXaHHue-
CKMX HalpsKeHWM, BO3HMUKAIOIIMX 101
[eViICTBHeM 3/IeKTPUUeCKOM U MarHUTHON
COCTAB/IAIONIeH IO/,

3aBUCHMOCTM  KMEIOT  C/IeYIOIIMIA
BUI:
0
o, =A(q,H0,R,(002,b)'f — (3)
Wo2
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GM=B(Q7H07R70)027p717b)'(P - (4)
Mo

roe o, -

104 [EHCTBUEM 3/IeKTPUUECKOM COCTaB-

asowedt nons, [la; ©, - HanpsKeHus,

BO3HUKAlOIMe IM0/ [AeNMCTBMEM MarHuT-
HOM cocTapasmomet noas, [la; g - 3a-

HalTpAzKeHWd, BO3HHKalollre

paa mucnokauwmu, K ; H - amrzmtyna

HaITpA2KEeHHOCTH1 MarHUTHOM COCTaB-

y A
asoueit nons, — ; K - paauyc HUHAYK-
M

TOpPa, CO3MAIOLIEr0 3/IeKTPOMArHUTHOE
nose, M; @y, - COOCTBEHHas YacToTa
CHCTeMbl, oOllpenensieMas MXKeCTKOCThIO

CBSI3M 3apsA0BOro ob/aka M AWUC/IOKa-
umu, [11 ; ® - YacToTa 3/1eKTPOMAarHur-
Horo nons, I1r.

[ padrueckuii  BUA
npyBeseH Ha puc. 1 u 2.

Ha ocHoBe aHanusa mpuBeaeHHBIX
BbIllle 3aBHMCHMMOCTEM MOXKHO OTMETHThb
cnenyioliee: Mpy BO3AEHCTBUM 371eKTPO-
MAarHMTHOI'O TO/Is1, BOSHHKAIOIIME B MU-
Hepazle MeXaHWJeCKUe HallpsiKeHWs 3a-
BUCSAT OT ero 4acTOThI, [IPU 3TOM, 3aBH-
CHMOCTb HaMNpPsKeHU BbI3BAHHBIX CH/IOMN
KystoHa wMeeT oaMH MakKCUMYM IIpH
COBIIaZICHUM YacCTOThI O/s1 C COBCTBEH-
HOM 4aCTOTOM KorieGaHWM AWCIOKALIMH,
a 3aBUCUMOCTh HAIpPSKeHUI BbI3BAHHBIX
curort [lopeHila MMeeT ABa MakCHMyMa
ripu yactote paBHoit 1 u 0,5 coberren-
HOM 4acTOThl KorlebaHri aedpeKTa.

Co6CTBEHHYIO  YaCTOTy  CHCTEMbl

((x)oz) MOZKHO OIlpederinTb 3KCIIepHrMeH-

3aBHICUMOCTEM

Ta/lbHO Yepe3 PerucTpaluio CHUrHa/IoB
371eKTPOMarHMTHOro wuanydeHuss (OMHU)
Ipy paspyllieHUy TOPHBIX TMOPOa, Ha-
npumep (8], [9] mocesieHsl perucrpa-
un OMU, conpoBoxRaaonUX paspy-
lIeHWe TOPHBIX [IOPOA, Kak OOPasLoB,
Tak M MaccuBOB. ABTOpsI [9] mpuBoasT
pesynbTathl M aHa/IM3 3KCIIEPHUMEHTOB,
[POBe/IeHHbIX Ha Obpasliax Mpamopa U

avabasa, KOTOphble TOBOPAT O Ha/lUuWU
yeThlpex CTaaud TPU HarpyxkeHuu o0-
pasuoB: | — crauvoHapHas craaus, 11 —
HenuHeNHas ctaaus, Il — craaus mpea-
paspyueHns obpasua, 1Y — cTaaus Ha-
pyieHuss obpasia. Tak, Ha craauu
npeapa3pylieHys obpaslia BbIABIEHbI
KBa3HWpe30HaHCHbIe TepHoaNYecKre aB-
TOKO/1eGaHuUs.

[ns aHanuza curdanoB DMK aBro-
pamu (9] cTponanck UX HOPMHUPOBAHHBIC
CTIeKTpanbHO-BPEMeHHble  XapaKTepu-
CTMKU. YCTaHOB/IEHO, UTO Ha HAya/lbHBIX
JTarax HarpyxKeHusl B CIIeKTpe CUrHa/la
OMMU ero BBICOKOUYACTOTHAs KOMIIOHEH-
Ta TPUCYTCTBYET BIVIOTb A0 YacCTOThI
125 xI'u, KoTOpas 1Mo Mepe HarpyXeHus
obpasua ao yposua 0,66 (rae ¢ - mpe-
[e/bHble HaIPsAKeHHs) CHUXKAeTCs U pe-
TUCTPUpPYeTCs Ha YactoTax ropsiaka 30
k. Tlpn nanbHeiimem yBennueHwn
ypoBHs HarpyxeHus o 0,95 ¢ B 06-
pasle IPOMCXOAWUT CMellleHHe CIIeKTpa
M3/IyJaeMbIX 3/IGKTPOMArHUTHBIX CHTHa-
noB B ob6nacTh 607ee BBICOKHUX YacTOT
Brizioth a0 250 KI'11. [locne atoro obpa-
3ell paszaensieTcss Ha PparMeHThl U Iie-
pecTaeT CyIlecTBOBaTh Kak eauHoe lie-
noe. TarkuM o006pa3oM, Ha OCHOBaHWM
aHa/M3a CIeKTpaZlbHO-BPeMeHHOM  Xa-
PAKTepUCTHKH curHasioB MK ycraHoB-
[IEHO, UTO [0 Mepe YBe/MUeHHs Harpy-
JKeHHsl Ha HUX, CIIeKTpa/ibHble XapaKTe-
pucTHRY OMM-3MHUCCHOHHBIX CHUTHA/IOB
[OC/1Ie/IOBATE/IBHO CMENIAIOTCA B HH3KO-
YaCTOTHYIO, a Ileped HapylleHUeM UX
CIVIOIIHOCTH — B  BBICOKOYACTOTHYIO
4acTb CIIeKTpa, a CaM ITpOLIecC paspy-
MIeHHs1 B CIEeKTPa/lbHO-BPEeMEeHHBIX 00-
pasax curHazoB DMU moxeT ObITh OIH-
CaH B BUZe TPeXCTaauMHON S-06pa3HOoM
XapPaKTEePUCTUKHU.

B [10] paccmotpeHna 3anada 06 ar1ek-
TPOMarHUMTHOM 3MUCCHM CerMeHTa Kpae-
BOM [WC/IOKaLMK, ABMXKVIIENCA B HOH-
HOM pelleTke co cTpykTypoii trra NaCl.
HaiineHa MOIIHOCTh M3/1Y4aeMoro arek-
TPOMArHUTHOTO CUrHa/1a (Tpy MZIOTHOCTU
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OoTHocuTenbHas 4Yacrtora UMM
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Puc. 1. 3aBHCHMOCTb MeXaHHYeCKHX HamnpsKeHHH (G, ), BbI3bIBaeMbIX 3/1€KTPHYECKOH

COCTaB/AsAIOWeH MOoAA OT OTHOLIEHHS 4acCTOTbI 3/1eKTPOMarHHTHOIro no/isa ( (D) K cobcr-

BeHHOH 4Yacrore MatepHana ( (®,, ), OGYC/IOBAEHHOH HKeCTKOCTbIO CBA3H 3apsiA0BOTrO

obnaKa H AHCIOKallHH B 061acTH PEe30OHaHCHbIX YacCToT

/A

HanpskeHus, MMa

5 | 2

0 0,2 0,4 0,6 0,8

OoTHocuTenbHas Yactota MMM

1 12 1,4 1,6 1,8 2

Puc. 2. 3aBucHMOCTh MeXaHH4YeCKHX HanpsKeHHH (G, ), BbI3pIBaeMbIX MarHHTHOH CO-

CTaBaAAOLIeH MO/ OT OTHOUWIEHHA 4acCTOTbI /IeKTPOMarHHTHOro mnoasa ( 0)) K cobcr-

BeHHOH 4YacroTe MaTepHana ( (,, ), OGYCIOBAEHHON HKeCTKOCTbIO CBA3H 3apsAOBOTrO

ob/1aKa H AHC/IOKallHH B 06/1aCTH pe30HaHCHBIX YaCTOT

mavcnokauny B kpuctamte 10° cm? B

113a3ue o6bemom 1 cm® COOEPKUTCH ~
[WC/TOKALIMOHHBIX CEerMeHTOB T10/1-

Has HalpsAXeHHOCTb IO/  M3/IydeHus
cerMeHToB paBHa ~ 10 MrB/M, utO
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BIIO/IHE AOCTYITHO /11 PEerucTpaLir C
MOMOIILIO  ArrapaTypbl  CTAHAAPTHOTO
CpeHero Kaacca).

O6ocHoBanHas aBropamu [10] Bos-
MOXHOCTb PerucTpalyy 37IeKTpoMar-



HUTHOM 3SMMCCHU ABUKVILEHNCA KpaeBou
[WC/IOKallMKM U pa3paboTaHHas aBTOpPa-
Mu [8] MeToarka W 0BOpPYAOBaHHE H3-
MEepeHMsl YaCTOTHBIX CIlekTpoB OMU
CO37al0T OCHOBaHHWA /11 CO3JaHUsA arl-

roputMa Bbibopa uyactor MMO c¢ wc-
TMO/Ib30BaHKEeM MEeTOAMKH M 000pYyaoBa-
Hus [8] ¢ uensio HauborIbIIero pasy-
MPOYHEHUsT Py MarHUTHO-UMITY/IbCHOM
06PabOTKOM.
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