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[Toraorurean arexrpomarnuthbix BoA ([1DB) npumensiorcs B pasAMuHBIX 0BAACTAX TeXHHU-
KH, CBABAHHBIX CO CBEPXBLICOKHMH YaCTOTaMM, H HCHOAb3YIOTCA AAS pasHOAOKAUHMOHHON MacCKHPOB-
KH 06DbeKTOB, OOAMLOBKH H3HYTPH 6e39XOBbIX KaMep H KOAMAKOB AASl M3AYYAIOWIHX AHTEHH, CHHiKe-
MMsl HeXKEAATEAbHBIX M3AYUeHHI W OTpaxkeHHHl OT 06bexToB M 06opysoBaHMs, GHOAOTHUECKOH 3aiH-
Tbl MEPCOHAAA OT M3AyYeHHH.

Muoroo6pasuio o6racteft u ycaoBufi ucnoabsopanus 119B cooreercryer mmuoroo6pasue
Tpe6oBaHHi K WX XapaKTEpPHCTHKaM - pajMOTEXHHYECKHM NapaMeTpaM, TOAILHMHe, Becy, Heropio-
YeCTH, MPOYHOCTH, THOKOCTH, TENAO(PHIUYECKHM CBOHCTBAM, HETOKCHYHOCTH M T.A.

B kauecte marepuaror ars [1OB naxozsT npumenenne xak pazHomoraomiaoyfie MaTepua-
Abl - ()EpPPUTBI, METaAAHHECKMe M rpauTOBble MOPOIIKM M BOAOKHA, NMPOBOJSWIME IAEHKH, TaK H
HenorAOIJAiolHe MaTepHaAbl - NMEHOMAACT, PASAHYHbIE FEPMETHKH, CTEKASIHHble MHKpocdepbl U T.Z.
lupoko mpumensioTca. HCKYCCTBEHHbIE ZHIAGKTPHKH, HA3bIBAEMbIE TaKMKe KOMIOBHWLMOHHBIMM Ma-
TepHaraMH, TpeicTaBAsiOlHe cO60i MaKPOCKONHYECKH HEOZHOPOAHBIE CPeAbl C XapaKTEPHbIM pas-
MEepOM HEOHOPOAHOCTEl, MAAbIM MO CPABHEHHIO C ZAHHON BOAHBI. ,

[NpuMensiiorcss pasAnuHble KOHCTPYKUMH NOTAOTHTEAEH PESOHAHCHOTO “THMA, C MOCTENeHHBIM
nepexooM, KOMOMHHPOBAHHDIE TIOTAOTHTEAH.

B Cumpeponorbckom yuuBepcurere pa6oTbi, CBAsaHHble C GO3ZAHHEM paaMo(UIHYECKOH
TEOPHH, TEXHOAOTHEH H3rOTOBAEHHS H METOZOB HM3MEpeHHs NapaMeTpOB PaAMONOTAOWANIHX MaTe-
puaroB u cTpyktyp, Beaytea ¢ 1972 r. OxapaKTepusyem KpaTKO OCHOBHble H3 IOAYYEHHBIX PE3YAb-
TaToB. ) ' '

B o6aactu uckyccreennnix cpea:

- NMOCTpOeHa Teopus B3aHMOZAEGHCTBHS TNOAYNPOBOAHUKOBBLIX AGHTOYHBIX peIleTOK ¢ KBasHCTa-
tudeckum noaeM [1], Ha ocHoBe KoTopoli BrepBbie GBIAM HCCASAOBAHBI AMCTIEPCHOHHBIE XapaKTepH-
CTHKH HOBBIX THUTOB KOMITO3MIIMOHHBIX MATEPHAAOB H3 NMPOBOZASIUUX BOAOKOH M delllyeK, B TOM HYHC-
Ae aMOp(HbIX MHKPOTIPOBOZOB, a TaK:ke SYEHCTBIX MATepHAAOB;

- TeopeTHYECKH H BKCHEPHMEHTAADHO HCCAeZIOBaHDb! KOMIIOBHUHOHHDbIE MaTepHaAbl Ha OCHOBe
METaAAHSHPOBaHHLIX BkAlodeHuil [2], B ToM umcae wacTHy deppuroBOoro mnopomka; o6ocHOBaHa
BO3MOKHOCTD MOAYYEHHs MCKYCCTBEHHBIX AMa- M NMapaMarHEeTHKOB H3 HEMATHHTHDBIX MAaTEepHaAOB.

B 06AacTi MAOCKOCAOHCTBIX COrAQCOBaHHBIX CTPYKTYp:

- paspaboTaHbl MeTOZAbl pacyeTa COTAACOBaHHBIX MapaMeTPOB M ONTHMM3ALMM YaCTOTHBLIX Xa-
PAKTEPHCTHK MAOCKOCAOMCTBIX M TpaZMEHTHBbIX CTPYKTYp [3], Ha oCHOBe KOTOPBIX GBIAH CIPOEKTH-
POBaHbI M co3jaHbl BhicokoaddektusHbie I 1DB;

- moctpoeHa o6yast TEOPHS MHOFOCAOHHBIX MarHHTOTHPOTPOMNHbBIX MOKPBITHH C pacloAOKeHH-
eM ocefl AGrKOr0 HaMarHHYMBAHHS MAPAAAEAbHO H HOPMAAbHO K MAOCKOCTH caoeB [4];

- paspabortana Teopusi [1DB ¢ pesuctuBHO-emkocTHOM maenko# [5], uro mossoamro cnpoek-
THPOBATb M CO3JATb IUMPOKOTNOAOCHDBIE MOKPBITHS MHAAMMETPOBOTO AHANa3sOHa C HEAOCTHraBIUMMCS
paHee YpOBHEM MOTAOLIEHHs Majalolleil BOAHEL. b

B o6aactu Henmaockux pazHonorAolyaoux CTPYKTYP:

- BCECTOPOHHE HCCAeZOBaH 3(PEKT PaCCOTAACOBLIBAIOILErO BAHSHHs 3a30POB MekKZAYy IAEMeH-
TaMH . (epputoBoil kepamuku [6], paspaborama Teopms KomMb6uMHpOBaHHOTO  (peppHTO-
ZAMBAEKTPHYECKOTO TMOTAOTHTEAS, YTO IMO3BOAMAO CO3jaTh CBepXimmpokornorocHbiil [1DB ara Gesaxo-
BbIX Kamep, NPEBOCXOASLIMH MO CBOMM MapaMeTpaM 3apy6e:kHble aHAAOTH;
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- 060CHOBAHbI KOHCTPYKIHH MOTAOTHTEAEH NEPHOAHUECKOrO THNA HA OCHOBE AEHTOYHBIX, KAH-
HOBMZHBIX M NHPAMMJAABHBIX BAEMEHTOB; pPaspabOTaH BAPHAHT MPOEKUMOHHOTO METOAA pEIIeHHs
32424 pacCesHUsl Ha MEPHOAMYECKUMX CTPYKTypaX, NMO3BOAAIOUWIMH INPOBOAHTb TOYHDbIE PacdeTbl MX
PAZHMOTIOrACILAIOIINX XapaKTepHCTHK [7].

B o6aactn TexHorormn MaTepuaroB ¥ nokpbITHI paspaboTaHbi:

- HOBasl TEXHOAOTHsl NOAYYEHHS CTPOHLMH-AAIOMHHHEBBIX (DEPPHTOBBIX MOPOIIKOB C BBICOKOH
MarHuTHOMN mponmuaemoctoio [8];

- METOZ HaHECEHUs MarHMTHBIX W HEMATHHTHDBIX METAAAHYECKHMX TAGHOK Ha 4aCTHUbl (eppuTO-
Bbix nopomkos [9]; '

- TEXHOAOTMS TOAYMEHHMS TOHKHX MPOBOZASIIHX TNAGHOK C PABHOMEPHBIM MOBEPXHOCTHBIM CO-
NPOTHBACHHEM Ha MOBEPXHOCTH KOMIIOSHIMOHHOTO CAOS, COAEPAKAINET0 CTEKASHHbIE MHKPOCQEPDI
[10].

B o6aacTH maMepenust BAEKTPOMATHHTHBIX MApaMETPOB MaTEPHAAOB paspaboTaHbI:

- BOAHOBON METOJ M3MEPEHHMs] MAaTHHTHOM MPOHHIAEMOCTH amMop@HbIX Mukponposozos [11];

- MeTOAWMKA BOCCTAHOBAEHUSI KOMIIOHEHT TEH30pa MarHMTHOH IPOHHMUIAEMOCTH MATHHTOTHPO-
TPOMHOM MAACTHHDI MO pesyAbTaTaM BOAHOBOAHbIX HaMepenmit [12]; '

- aBTOMATH3HPOBAHHAA YCTaHOBKA JAA TOYHOrO H3MEPEHHS CBEPXBBICOKOYACTOTHBIX KOHCTAaHT
MaTepHaAOB pe3oHaTOpHBIM MeTozoM [13]. '

PesyabTaThl HccAeaoBanuit, noaydennnie B CHM(pEPONOADCKOM YHHBEPCUTETE, OTPAXKEHDBI BO
MHOTHX OMyOGAHKOBAaHHBIX HaydHbBIX CTATbAX M 3alUHMILEHBI CBHAETEABCTBAMH Ha M3006peTeHMs:, a Tak-
2Ke BHEAPEHDI B MPAKTHKY.

Bospacranue Tpe6oBaumii K paZMOTeXHMMECKHM XapaKTEpHCTHKAM IMOTAOTHTEAeH, WX BeECY,
TOAILMHE M T.J. TpeGyeT COBAaHMS HOBBIX THIIOB NOTAOTHTEAeH M MaTepHaroB Ars Hux. Ha mam
BSTASA, K aKTYaAbHBIM NPOGEMaM OTHOCATCS CAEAYIOIHE:

- pacnpOCTpaHEeHHe TeOPHH 3(MEKTHBHOCTH CpeaAbl Ha HCKYCCTBEHHbE AMADAEKTPHKH C Hac-
THYHBIM YNOPANOYEHHEM 4aCTHL-BKAIOYEHHH;

- WCCA€ZOBaHHe KBa3HNAPAMATHUTHOTO 3(QEKTA B CAOKHBIX KOMIOSHTAaX Ha OCHOBE METaA-
AH30BaHHDBIX BKAIOYEHHH C BBICOKOH AMSAEKTPHYECKOH NPOHHLAEMOCTDIO;

- HCCA€JOBaHHE HOBOTO THIIa KOMIOSHIIHOHHBIX MATEPHAAOB Ha OCHOBE MHTEPKAAHPOBAHHBIX
HOPOIIKOB LEOAUTOB M CHAHKAareAeH.

. Kparko nosichum cyTb ykasaHbIX npobaem.

Jra pacuera apexTuBHONR aAMdAEKTpHecKON (MATHMTHOR) NPOHHIAEMOCTH CpeAnl C AHa-

AEKTPHYECKOH MpOHHLAEMOCTDIO, COAEpKAIIeH CEepHIECKHE BKAIOYEHHS € AWDAEKTPUYECKOH NPOHH-

LIAEMOCTBIO, NpHMeHsieTcst o06bMHO opmyra Maxcseara-I'aprerra
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rae C - ob6bemnas xoHuentpauus pkatovenuit. (Dopmyra (1) BoiBoanTcs B mMpeznoro:enuH, uTo
yactuga THma 2" B cMech okpy:xena cpeaodi Tuma ‘1" (matpuuei). Takas npeanocpiaka HanGoaee
aZieKBaTHa CAy4alo, KOrja 4acTHUbl Thna 2 o6pasyloT npasuabHylo pemetky. (Dopmyra (2) noay-
yaeTcsi B IPeANOAOKEHHH, YTO YaCTHUA THIA 2 B CMECH OKpY!K€Ha CpPeaol ¢ HCKOMOH yCpeaHeH-
HOM JHMBAEKTPHYECKON MNpPOHHLaeMocToio (MpHHIMI CaMOCOTAACOBAHHOTO MOAA). OTa NPEATIOCHIAKA
OBHayaeT, YTO B HENMOCPEACTBEHHON OGAMBOCTH K OTAEADHOM HacTHUe THNa 2 MOTYT HaXOAWTBCS

ApyTHe 4aCTHIBI 3TOTO THNa. |akas CHTyalMsi MMEET MECTO B MAEAAbHOM CMeCH 4aCTHL ABYX THIOB.

E
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IlpumennTeabHO K cpeae, cocTosiueli W3 MaTPHUbl ¥ BKAIOYEHHil, YKAa3aHHOE NpPEANIOAOKEHHE HaH-
60Aee aZEKBaTHO CAy4alo, KOTAQ HaCTHLbI-BKAIOMEHHS PaCHpefeACHBl B MaTpHUe He YNOpsZoMeHHO,
a XaOTHYECKH. ‘

Hrak, popmyant (1) u (2) Mommuo paccmaTpupaTh Kak ONHCHIBalOIHE ABa KpaRHHX CAydas
XapaKTepa paclpeeAeHHs YaCTHL-BKAIOYEHM B MaTpuile. B peaAbHbIX CMecAX, OZHAKO, HET HH
a6COAIOTHOM YHOPAOYEHHOCTH, HM TMOAHOTO XaoCa B PaClpeJeACHHH BKAIOYEHHH MO 06beMy MaTpH-
uptr. Hanpumep, npu o6biunoM cnocobe H3roTOBAECHHMA KOMIOSHMIIHOHHOTO MaTepHaAa IyTeM CMelIH-
BaHHA TBEPADIX YaCTHL C KHAKOH MaTpuuell Bs3Kasd KHIKOCTb MOXKeT = YKyThiBaTb' OTZAeAbHbIE
HaCTHIBI CAOEM HEKOTOPON TOALMHDI, TPENATCTBYIOIHM COMNPHKOCHOBEHHMIO COCEAHHMX YacTHU. 1a-
KuM 06pasoM, TeopHs, aZA€KBATHO ONMCHIBAIOLIAs PEAAbHBIE CMECH, AOAXKHA COAEPIKATH NapaMeTp,
YYHTDIBAIOLHH CTENEHb MX YNOPSZIOueHHs.

B BbICOKOYAaCTOTHOM 3AEKTPOMArHMTHOM NOAe HEOAHOPOAHAA CPEZA, COAEPKAILAs HEMarHHT-
Hble MPOBOJSAIHE BKAIOYEHHS, MO2KET HMETb OTAHYHYIO OT €AMHHUB! 3(pPEKTHBHYIO MATHHTHYIO NpPO-
HHLAEMOCTDb, TO €CTb, SBAATBCA MCKYCCTBEHHBIM MarHETHKOM, YTO CBSIBAHO C BOSHHKHOBEHHMEM BHYT-
PH BKAIOYEHHH BHXPEBBIX TOKOB. ]acTui. 'KBaSMMarHHTHOIO pesOHaHCA' B3aBHCHT OT MPOBOAWMOCTH
U pasMEpOB YaCTHI-BKAIOMEHHH M MOXeT GbiTb NM0A0GpaHa COOTBETCTBYIOWHM 06PasoM, ¥TO AeAaeT
HCKYCCTBEHHble MATHETHKH IEpCNEKTHBHBIMH MaTepHaAaMH ZAS TEXHHKH CBEpPXBBICOKHX 4HacTOT, B
YACTHOCTH, B KauecTse pagwornioraotuteeii. OAHAaKO pearbHbie MOJEAH HCKYCCTBEHHBIX MArHETHKOE,
TaKue, KaK CTPYKTYpbl ¢ KOABLEBbIMH TOKAMH, METAAAH3HPOBAHHbIE MHKpPOCQEPDbI, 06AAAAIOT TaKHMH
HEJIOCTATKAMM, KaK NOASPHSALMOHHAs 3aBHCHMOCTb MArHHTHOM NMPOHHLAEMOCTH H CAOXHOCTb H3rO-
TOBAEHMsl. TaK, AAl TIOAYYEHHS HCKYCCTBEHHOTO NapaMarHeTHKa YacTHIbI-BKAIOYEHHs JOAZKHDBI GbITD
NOKPBITbI MAEHKOH C KOMIIAGKCHBIM NOBEPXHOCTHBIM COTPOTHBAGHHEM PE3HCTHBHO-EMKOCTHOTO Xa-
paxTepa. Takoe CONMPOTHBAGHHE AOCTHTAeTCH, HaNlpHMep, NPH OCTPOBKOBOM CTPOEHHH MAEHKH, obec-
NeueHHe KOTOPOTO CBS3aHO C ONpeAEAEHHBIMH TexHOoAorHueckumH TpyanocTamu. OgHaxo, agdext
MOZKET BO3HHKHYTb H B TOM CAYYae, €CAM YACTHUBI-BKAIOYECHMS TOKPDLITH CIAOLIHON PEBHCTHBHON
MAeHKOH, MO 06A2fal0T BHICOKOH KOMIIAEKCHOH AMBAEKTPHYECKOH MNPOHHLAEMOCTBIO. OTHM
CBONCTBAM MOTYT yAOBAETBOPSATD, HAallpuMep, NOPOWIKH cerhetoaAekTpuuecknx conedl. Cosganme
TaKOrO HCKYCCTBEHHOTO MATHMTHOTO MaTepHaAa SBASIETCS KOMMAAEKCHOHN mpofaeMod, BrAouamowert
TeopeTHYeCKHH, TeXHOAOTHYECKHH W W3MepHTEABHBIH acleKThi.

LleoanTs, xak ecTecTBeHHBIE, Tak M MCKYCCTBEHHblE, NPEACTABAAIOT co60f GoAbUIyIO rpymimy
KapKacHbIX aitoMocurmkatoB. OctoB ux cTpykTypni pbixabifi, 20 50% ero ob6bema cocramasior
NOAGCTH M KaHaAbl. BHyTpeHHHe KaHaAbl u TOpPbI B S€PHAX LEOAHTa MOFYT ObIThb 3alOAHEHBI, Ha-
NpHMep, PAZHOTIOTACILAIOWEH KHAKOCTBIO, NOCAE YEro NMyTeM CMeLIMBAHMS HACTHI LEOAHTAa CO CBSfi-
SYIOIIHMM NOAYYAeTCsi HCKYCCTBEHHDIH AMAACKTpHK (KOMIOSHT).

Wccrenosalne  aucnepcus  KOMIAGKCHOR  AMGACGKTPHUECKOH . IPOHHIAEMOCTH
€ = ¢ + 1&” xoMnosuTa Ha OCHOBE NOPOIIKA [IEOAMTA-KAHHONTHAOAHMTA, COAEPIKAILETO BHYTPH
ce6si pacTBOP NOBAPEHHOH COAM B BOAE, GBIAO NPOBEJEHO SKCNEPHMEHTAABHO B AHANla30HE YacTOT
8,2 - 11,2 ITu. B kauecTBe caasyiomero ucrnoAbsoBarach 8NOKCHAHAs CMOAA, KOTOpasl TaKise Bbi- .
MOAHAAG (PYHMKLHMIO TepMETHKA, W3OAHPYS BOAY BHYTPH 3€peH LEOAMTa OT aTmocdepbl. Pasmepn
neoauTosbix 3epeH coctaBaaad 0,05 - 0,1 mm. O6bemHast koHUEHTpauus UeOAHTa, onpezeAsieMast
KaK OTHollenHe 06beMa, 3aHHMAEMOTO NOPOIIKOM IIEOAHMTAa AO €ro NOMeleHHs B NOAHMEPHYIO Mar-
puLy, K 06beMy KOMIIOSHTA TOCAe OTBepAEBaHWS BIOKCHAHON cMoAbl, 6amska k 40 %. Hamepenna
H TIPOBOJHAHCbD pE30HATOPHBIM MeToJoM Ha Yyctamoeke, ommcanHoit B [13]. Wamepenna €'u
£"” noKasaAmn, 4TO B 3aBHCHMOCTH OT COAEPKAHMs BOABI H COAH B 06paslyaX, HX KOMIAEGKCHaA AHS-
AeKTpHYecKas NMpoHHHaeMocTb €' = €' + 1 &” Moxer BapbHpPOBATbCSi B HIMPOKHX MpeAeAax:

3 <¢ <15, 03 <e¢”" <13
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Bosmo:HOCTb BapbHPOBAaHHSI KOMIIOHEHT AMBAEKTPHUECKOH NPOHHLAEMOCTH KOMIIO3HTa obec-
MEeYHBAET €r0 HCMOAD3OBAHHE B PAZIMONOrACIUAIOIIHX CTPYKTypaX, HalpUMep, B Ka4yeCTBe MaTepHaAa
AASL COTAACYIOLIETO CAOS.

[lo mHenmio aBTOPOB, NpeACTAaBASIET MHTEPEC HMCCAEJOBAHHME CBOMCTB KOMIOSHTOB Ha OCHOBE
YacTHI} [IEOAMTA B CHAHMKareAsi, BO BHYTPeHHHX KaHaraX KOTOPBIX OcaxZeHa MeTaAAHMYecKasi MAEHKa.
Taxofi xommosuT Momer obecnieunTb eie GoAee WHMPOKHMH AMANA30H BapbHPOBAHUS AHBAEKTPH-
4eCKOH MPOHHMIAEMOCTH N0 CPABHEHHIO C KOMIIOBHTOM, COAEPIKAILHM 3AEKTPOAMT. Kpome Toro, ma-
AWYHe BHYTPH 3€peH HEeOAMTAa MHOXKECTBA NPOBOJALIMX KOHTYPOB yKasbiBaeT Ha BOBMOXKHOCTDb MOAY-
4YenMsi KBasMMarHHTHOro agpekra.

Hccrenopanns no ykasaHHbIM NepCHeKTHBHBIM HAlpaBACHMAM HPOBOAATCA B HacTosiljee
BpeMst Ha kadeape skcrepUMeHTarbHoH Pusnkx CHMpepONOABCKOTO yHHBEPCHTETA.
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