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— T€OMETPUS U3ITYyYaOIIEe TOBEPXHOCTH.
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NCCIIEJOBAHUE MEXAHOQ2JIEKTPUUYECKHUX
IPEOBPA3OBAHUM B 'OPHBIX IOPOJIAX ITPU
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B Tomckom mnomutexanueckom yHuBepcurere (TIIY) Benmercs
pa3paboTka METO/1a MOHUTOPHHIA W3MEHECHUS HaIpsKEHHO-
neOpPMUPOBAHHOTO COCTOSIHUSIT MAacCCHMBOB TOPHBIX TMOPOJ M MPOrHO3a
reoIMHAMUYECKUX sBJIeHUUA. B OCHOBe pa3pabaThiBaeMOro MeToAa JiexaT
dbyHIaMeHTaIbHbIE UCCIIEIOBAHUSI MEXaHOICKTPUIECKUX Mpeodpa3oBaHuil B
OUDJICKTPUYECKUX ~ MaTepualiax, BKIIOYasg TOPHBIE  TOPOAbL.  JTH
uccienoBanus Hayatel B TIIY B Hawane 70-X To10B MoJ PyKOBOJACTBOM 4YJI.-
kopp. AIIH A.A. Bopo6GweBa [1, 2]. CineacTBUeM MEXaHOAJIEKTPUUECKUX
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peoOpa30BaHUil SIBISIOTCA 3JIEKTPOMAarHUTHBIE CHUTHAJIbI, T'€HEPUPYEMBbIE
UCCIEAYyEMBIMU  MarepuajlaMd 0OpH  MEXaHHMYECKOM, aKyCTUYECKOM,
TEPMHUYECKOM, PAJIAALMOHHBIM U IPYTMMH BUAaMu Bo3aeucTsus. [IpuunHon
MOSIBJICHUS JIEKTPOMArHUTHBIX cUTHANOB (DOMC) sBIAETCS M3MEHSIOUUNCS
WM TTOSIBJISTIOTITHICS 3apsin [3-5].

YcranoBneHo [6, 7], 4TO mapaMeTphl AJIEKTPOMArHUTHBIX CHTHAJIOB,
TEeHEPUPYEMBIX TOPHOM MOPOJOH, 3aBUCAT OT (PU3UUYECKUX CBOMCTB T'OPHBIX
HOPO/JI, UX TEHETUYECKOTO TUIA U CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEM.

[lenpto AaHHOM pabOTHl SIBISUIOCH BBISIBIEHUE CIEKTPaJbHBIX
xapaktepuctuk OMC o00pa3noB TOpHBIX HOpPOJA  pa3iIUYHOU
OPOYHOCTHU IPU JUHAMUYECKOM BO3OYKIECHUU.

OOBeKTOM HCClIe0OBaHUs SABISUIMCH 00paslibl BMEMIAIOIIEH TOpPHON
OPOAbI Tamrraroabckoro KEJEe30pyTHOTO MECTOPOKIEHUS,
MIPE/ICTABICHHBIE CKApHAMM, Pa3JIMYHOro cocTtaBa. OOpasibl BEIPE3AIUCh U3
KEpHOBOT'O Marepuaia U uMend (GopMy LHIMHApA C AHMAMETPOM 42 MM U
BeicoToN 80 mM. llepex mpoBeneHMEM HCCIENOBAaHUN TOPLEBBIE CTOPOHBI
oOpazna nUIMQOBATUCh JO IUIOCKOMAPAIIEIBHOCTH, YTO OOeCneurBajo
COOCHOCTh OOpa3lla W IUIMT IIpecca M TEM CaMbIM, pPaBHOMEPHOE
pacnpeesieHue Harpy3Ku Ha TOPLEBYIO TOBEPXHOCTh 00pasiia.

JluHaMudeckoe BO30YKJEHHE MPOU3BOJAUIU CTAJIbHBIM IIAPUKOM
IIPU BBICTPEJIE U3 MHUCTOJETA ¢ NPYKUHHBIM ycTpoiicTBoM. [llapuk nposeran
4yepe3 U3MEPUTENbHYIO0 TPYOKY U OCYIIECTBIISLI yaap o o0pasity, Bo30yxas
AKyCTUYECKUN UMITYJIBC.

biiok-cxema ycTaHOBKH NpecTaBlIeHa Ha puc. 1.

TAILHAN (ABCTHHE TOAUMNOR

Cuerema 1HHaMHUYCCKOTro BO30yxkacHus

I'pySxa ¢ mamepurensnoii [THEeBMATHYCCKHIT
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Puc. 1. brnok-cxema cucteMbl AMHAMUYECKOT0 BO30YXIeHHs: 1-
ITHEBMATUYECKUN MHCTOJIET C MPY>KUHHBIM YCTPOUCTBOM; 2 - TpyOKa ¢ U3MEPUTEIbHOMN
CUCTEMOM BpeMeHH IpoJjeTa mapuka; 3 - [TAIl (mpe3o0akycTuyeckuii npueMHUK); 4 -
rdpoBoii AByxKkaHaIbHBIH ocimntorpad Tektronix TDS210 ¢ BO3MOXHOCTBIO
3alIOMUHAaHMs CUTHAJIOB U Mepeauu UX Ha KOMIIBIOTED; 5 - ocuuuiorpadguyeckas
npucraska Velleman PCS500; 6 - akkymyisitop ¢ nutanuem + 12 B; 7 - OM/]
(amexTpoMarHuTHbIN 1uddepeHmanbablil 1aTuuK, ¢ KoddpunuenToM ycunenus 100);
8 - MICTOYHMK MUTAHUS 3JIEKTPOHHON cxeMbl DM/]

L 1K
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B oOpazery uepe3 3a3eMJICHHYI0 METAUIMUECKYIO IUIACTUHY U
MMMEPCUOHHBIM CJIOM MHUHEPAJIbHOTO Macijia MPYKUHHOM MEXaHWYECKOU
cucteMoil (1), ucnonp3yrome CTanbHOW IIAPUK, BBOJMJICS AKyCTHUYECKUUI
mmiynbe  (AC). Ilpoxomss uyepe3 oOpasen, aKyCTHYECKUW CHUTHAI
pEerucTpupoBaics nbe30akycThyeckum npuemMHukoM (3). Curnan c (3)
CIYXWJI I 3amycka ocipuutorpada (4) m 3ammchiBalICd HAa €ro JKpaHe.
['enepupyemblii mOpu  MOPOXOXKIACHUU aKycTHdeckoro curHama OMC
PETUCTPUPOBAIICS €MKOCTHBIM AU(depeHIInaIbHbIM JaTYUKOM (7), KOTOPBIT
OpUHUMAN 3JeKTpudeckyto coctapisitomyo OMC. C 351eKTpOMarHuTHOTO
natunka (7) yewinennsiii OMC noctynan Ha ocumiuiorpad Tektronix TDS210
(4). Hanee OMC u AC ¢ ocummiorpada nepenasaivch Ha kommnbtorep [1K,
r7ie MPOU3BOAMIIACh UX JaibHelas o0paboTka U aHanus. Jjigs u3MeHeHUs
JUIUTEJIbHOCTH U aMIUIATY/Abl aKyCTUYECKOTO CUTHAJIA yIapHOE BO3ACICTBUE
IIPOBOIMIIOCH C HCIIOJIB30BAHUEM CTAIBHBIX IIApMKOB Maccod 0,25-1072 u

0,86:1072 Kr, YTO COOTBETCTBOBAIIO IMTEILHOCTH (PPOHTA aKYCTUUECKOIO
B0o30yxaenns 10-107% cu 14-107% c.

Jlns  ompeneneHus  MPOYHOCTH  00pas3ibl  OBUIM  TOJBEPTHYTHI
OJIHOOCHOMY CXaTHUIO Ha Tipecce A0 paspymieHus. Ha puc. 2 mokazassl
anajoroBbie OMC ucciaeayeMpix 00pasIoB.

Mopoaa Ne27(2) SMC
Mopopaa Ne23 (2) SMC

0,020 4
0,015 -
0,010 4

0,005 4

0,000 4

Awmnnutypa, B

-0,005 4 -0,01 4

Amnnutyaa, B

0,010 4 -0,02

-0,015 4 -0,03 4

T T T T T T 1 T T T T T T T
-0,0003 -0,0002 -0,0001 0,0000 0,0001 00002 0,0003 0,0004 -0,0001 0,0000 0,0001 0,0002 0,0003 0,0004 0,0005

Bpewms, ¢ Bpewms, ¢

Puc. 2. Ananorossie DMC ropHbIX TOPOJ.

JInst BBISIBIIGHHST OCOOCHHOCTEM B CIEKTPaJIbHBIX XapaKTePUCTHUKAX
OMC mnpoBeliIeH aMIUTUTYTHO-4YaCTOTHBIA aHAIU3 C MCMOJib30BaHuEM bIID.
Ha puc. 3 npuBenensl crieKTpbl 3aperucTpupoBaHHbIX OMC.
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Mopona Ne23 (2) n Ne 27(2
| | opopa Ne 27(2)
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Puc. 3. Cnektpsl 3apeructpupoBanHbix OMC ropHsix mopo

N3BecTHO, YTO B CHEKTPE MOJIE3HOTO CHUTHAaja MOTYT MPUCYTCTBOBATH
TEXHOT€HHbIE IIyMbl. JlJIsI  BBISBICHHUS 4YacTOT, COOTBETCTBYIOIINX
U3MEHEHHSIM 3apsi/IOBOIO COCTOSIHUSA o0Opaslia WM TMOJIE3HbIE YacTOThI, OBLI
IIPOBEJICH aMILIUTY/THO-4aCTOTHBIM aHau3 IIyMa, TAaKXKe C MCIOJIb30BaHUEM
npouenypsl ObicTporo mnpeoOpa3zoBanus Dypbe (BIID) u mnomyueHHbie
YaCTOTHBIE MUKH IIyMa HCKIIOYEHBl U3 aMIUIMTYIHO-YaCTOTHOIO CIIEKTpa
OMC. OcraBmiecs 4YacTOThl XapaKTEPU3YIOT COCTOSTHHE HCCIIELYEMOTO
oOpasna (rmosne3nsie yactothl). st oopaszna No23 none3nsiM yactoram OMC
cootBeTcTBYIOT 4.9 k', 9.8 xI'n, 27.3 xl'u, 32.2 k[, s obpaszua Ne27
nmosae3Hsie yacToTel: 1.95 kI'm, 3.9 kI, 33.2 xl'm, 52.7 k', 71.3 x[', 76.2
k', 86.9 xl'u, 94.7 xl'u, 96.6 xl'u, 100.6 kI, 104.5 kI, 111.3 kI
COOTBETCTBEHHO 3HAYEHUSI aMIUIMTYAbI i 3TUX nukoB 1.97 mB, 1.76 MB,
0.1 mB, 1.36 MB nns o6paszua Ne23 u 0.75 mB, 0.49 mB, 0.4 mB, 0.48 MB,
1.72 mB, 1.22 MmB, 1.16 MB, 0.99 mB, 0.78 mMB, 0.69 mB, 0.67 MmB, 0.51 mMB.

AHanu3upysi TOJYYEHHBIE PE3YNbTAaThl BUAMM, YTO IOCKOJBKY 3THU
o0Opasibl OTIWYAIOTCSA IO MPOYHOCTH HAOMIOAAIOTCS W OTIWYHUS B (opme
curnana (puc. 2). Jlng o6pasma Ne27 ormedaercss Hamuuue OueHus. Takas
dbopma curHaia HaOIIOAETCs, KOTJa CKJIAJbIBAIOTCS OJIM3KUE YaCTOTHI.
CpaBHeHHE TIOJIYYEHHBIX CHEKTPOB IMOKa3ajlo, 4To st oOpasma No23
XapakTepHo Hu3kue yactoTbl: oT 5 Kl mo 32 xl'm. Jns obOpasma Ne27
OCHOBHBIE YaCTOTHBIC MUKU JiexkaT B mpenenax 70kl'm -125 xI'u. O6pazen
No23 pazpymmics Ha HECKOJBKO OCKOJKOB C KOHYCOM B OCHOBAHWUM IPH
Harpy3ke 222 xH. Oo6pazen Ne27 pazpymmiicss Ha OOJbIIOE KOJIHMYECTBO
MEJIKAX OCKOJIKOB Ipu Harpy3ke 127 kH.

Takum oOpa3oM, MPOBEACHHOE WCCIEIOBAHMWE TIOKAa3ajo, YTO IIO0
aMIUTUTYJHO-4aCTOTHOMY criekTpy DOMC, noaydeHHOMY IIPU TUHAMUYECKOM
BO30Y)KJICHH MO>KHO OIICHUTH MPOYHOCTh 00pa3IoB TOPHOW MOPOJbI, 0€3
pa3pylIeHUs.
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AKTyaJabHOCTb paboThI oOycIoBJieHa HEO0OXOIUMOCTBIO
JTOKYMEHTHUPOBAHUSI CHUCTEMbl MEHEKMEHTa KkadecTBa. llenb paboThI:
MPOEKTUPOBAHUE JTIOKYMEHTHUPOBAHHOM MPOLETYPHI «YmpaBieHue
HECOOTBETCTBYIOILIECH YCIYyTro» I LIEHTpa CTaHAAPTU3ALIUU, METPOJIOTUU U
HUCIBITAaHUM.

JIOKyME@HTOOOOpOT SIBJISIETCSI HEOTHEMJIEMOM YacThl0O B CHCTEME
MEHE/PKMEHTa KAaueCTBA OpraHus3auuu. Pe3ynbTaTUBHOCTD  JOEHWCTBUM
OpraHu3aliyd OMPEAEISIETCS HAJTUYUEM JOKYMEHTOB, KOTOPBIE PAaCKPBIBAIOT
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