
OT3bIB

o$rEquanbHoro orrnoHeHTa

H a ALr c c eprauuro Marapr eo a .{rranrp us klsatroBuq a H a reMy

<Pa:pa6orrca QusaKo-TexHororuqecKr,[x ocHoB co3AaHurr BhrcoKoaHr43orponHbrx

Irbe3oMarepl{€LJloB I,I Marepu€l^rroB I.ns, a44urrrBHbrx rexHoJroruitna ocHoBe

cerHerorlb$oKepaMHKl,D) Ha coHcKaHI{e y.renofi creneH}r AoKTopa rexHr{qecKrdx HayK

no creqHaJlbHocrl4 2.2.3 - Textrolorut n o6opy4oBaHr,re Anr npou3BoAcrBa

Marepu€uroa n npa6opoB gJreKTpoHnofi rexnzxz

,{zccepraqur MarcapbeBa A.VI. nocgf,nleHa paapa6orKe HoBbrx aHr43orporrHhrx

IIbe3OMaTepI{€lJroB, npeAHa3HarleHHbrx

rroMorrtru aAAr{Tr{BHbrx rexHolorufi u

rrbe3oMarepu€uroB rryTeM nos4efi crnur

4rx o6reuuofi nerrarra

coBeprrreHcTBoBaHr{ro

gJreKTpUqecKLrM rroJreM

rrbe3ogJreMeHToB rrpl4

yxe cyilIecrByrorlrD(

c ueJIbK) yBenlqeHl,rt

aHr43orporrulr rbe3oeQQema.

B Hacrosulee BpeMf, [be3o3JIeMeHThI rr3 aHll3orporrHhrx nbe3oMarepl{€IJroB

IUI{pOKO rIpI4MeHf,rOTCt B KaqecrBe aKTr{BHBTX 3neMeHTOB B pa3nLrqHbrx ycrpoficraa)(

rlpHeMa-nepeAarM ynbrpa3ByKoBblx CrrfHaJroB B TaKlrX OTpacJr.f,x KaK MeAlrrlr4Ha,

Hepa3pyrxaroqvfi KoHrponb, rlrApoaKycrlrKa u Ap. 3ro o6yclonleHo

Heo6xo4t'IMocrblo co3AaHn.f, 14 coBeprrreHcrBoBaHr{f, rxr.rpoKonoJrocHbD(

npeo6paroaarerefi ynbrpa3ByKoBblx crrrHaJroB, cnoco6nbx r43[yqarb rd rrplrHr{Marb

KoporKue yJlbrpa3ByKoBhle HMnynbchr AJrr,rreJrbHocrbro noJrropa - IBa neplroAa.

llpnuenenue MarepI,I€lJIoB c srrcorofi aHr.r3orponuefi nresoeQ6eKTa rro3BoJrf,er

I'IcKJIIoqI4Tb napa3LITHbIe rore6anns B rloJloce ttporrycKaHlrrr rur4poKonoJrocHhlx

npeo6parosarerefi, rrro o6ecne.rnBaer KarrecrBo npeo6paroBaHar cllrH€uroB. Oro

AeJIaer aKTyaJrbHoii pa^rpa6orrcy aHkl3orporrHbrx rrbe3oMarepr,r€rJroB lr r,rccneAoB€tHue

Qzsrvecrurx aos4eficrnnfi, cuoco6nrrx yBen[rruTb aHa3orponr4ro rrbe3ogJreMeHToB.

Parsurze aAAI4TI,IBHrIX TexHonorrafi B nocJreAHee BpeMrr co3Aaer Bo3Mo)KHocrb

paspa6orrcz rexnolorlEfi o6reIraHofi neqarlr nbe3ogJreMeHToB. Cos,uaHue raKnx

rexuolorufi o3Harlaer nepexoA Ha HosHfi TexHoJlor[.{ecr[fi yKnaA 11p14



rrpoLr3BoAcTBe aKTHBHbrx

rrpor{3BoAcTBo BcneAcTBHe

npoueccoB. Ha ocHoBaHr,ur

npv3Harb arcrya"n rnofi .

3JIOM,OHTOBT IITO IO3BOJIUT CHI,I3HTb 3aTpaTbI Ha

LICKIIIOTIeHLIf, pflAA TpyAOeMKI,IX TeXHOJIOH4TIeCKI{X

Bbrl[er8JroxeHHofo AaHrryro .uHccepTarluro cneAyeT

Pa6ora upeAcraBJr.f,er co6ofi crrcreMar[qHoe rrccJreAoBaH:ae, BKJrroqaroulee B

ce6t pa3pa6orKy rexHoJlorufi nolyqeHr,rr HoBbrx KoMrro3rlrluoHHbrx Marepr.rzlJroB,

H3yrreHHe ux snercrpoQI{3LIqecKI,IX cnoficra, a raKxe cnoco6os yBerLrqeHut

aHr43oTporu u rrbe3oe Q $ erra y)Ke oyqecrByroqHx rrbe3oMarepr{€rrroB.

{ocronepHocrb H HaAe}I(Htocrb rroJryrreHHbx pe3ynbraroB noATBep)KAaerct

napaMerpaMll HcrloJlb3osaHHoft a[[apaTypbr, cooTBeTcTBHeM cBeAeHHf,M H3

He3aBHcIaMbIX r{croqH[KoB, a rarcrce orcyrcrB]reM rrporrrBope.rufi c paHee

NOJTyqCHHhIMI,I 3HAqEHU'MI4I SJreKTpOMeXaHLrqeCKHX napaMeTpoB

MOXHO CqI,tTATbrrbe3o3JreKTpuqecKHX MaTepr,rurJroB.

AOCTOBepHbIMr,r, a cAeJraHHbre Ha

o6ocnonaHHhrMlr.

ocHoBe AaHHLrx pe3ynbTaToB BLrBoAbr

flonyueuuue Marapreauu A.I4. B Ar4cceprauuonnofi pa6ore pe3ynbrarbr

f,BJtf,Iorc.f, HoBbIMrr. Brepar,re paapa6oraH Texnpoqecc [por,r3BoAcrBa

nbe3oSJIeMeHTOB Ha OCHOBe CMeCeBOfO KOMTIO3LITa C?ICTeMbI (nOpI{CTaiI

rlbe3oKepaMl4Ka - rroJrnMep), r{r3yqeHbr slerrpo$H3rarrecKge csoficrsa AaHHhrx

KoMrIo3kIToB. Oupe4eneHu MeroAbI no:4eficrnzr, cnoco6nrre yBennqurb

aHH3OTpOnn rc y)Ke CyulecTByrorvlx nbe3oMaTeprr€uroB.

Ileruo Aacceprarluonnofi pa6oru flBJr.flJracb paspa6orrca Qururco-

TexHoJIOfIltrIecKzx ocHoB co3AaHLItr HoBbrx nbe3oMaTepl4€uroB, o6na4arorux Bbrcorofi

aHz3orponzefi [re3ogJreKTpnqecKlrx caoficrn, BKJrroq€u Marepuanbr,

rIpeAHa3HaqeHHbIe AJrn rl3rororlJrenura aKTlrBHbrx gJreMeHToB rro o.qnofi [r3

aAAIaTLTBHIIX textrororufi, AJrr gneKTpoMexaHrdqecK[x ycrpoftcrn c nusrcofi

Peeymraru pa6oru

4o6pornocrbro u 6espesoHaHcHbrx upuuenenufi .



[parcruvecKafl 3Htrr'Morcrb noryrreHHbrx pe3yJlbraroB He BhI3bIBaer
corraHeHufi. P*pa60rana MeroAr.rKa ylpaBJreHnf, aHr,r3oTpounefi pf,Aa
IIbe3oMaTepI4€UIoB, no3Bon{IoIIIzUI I{cnoJIb3oBaTB I{X B 111npoKonqJro.Hbx
ynbrpa3ByKoBhrx npeo6pa:oBareJl{x, aLAuruBH€rf, TexHoJrora.f, uocnofinoro
cKJIeLIBaHLLf, noporuKoB aAanrlpoBaHa AJrr r{3foroBJr eHHfl rrbe3oSJreMeHTOB,
[oJryrleHbl oAHo- H MHofocnofinrre KoMrIo3IarhI cacreMbr (noprrcr€ur rrbe3oKepaMgKa
- noJlaMep>) n (([opPlcr€l't [be3oKepaMLIKa - rroJrlrMep - MeraJrJr>, o6naAarouue
flbe3ocBofictnaun, Ha ocHoBe groro xe KoMrro3l,rra noJry/qeH Marepaan c
ynpaBJrf, erraofi ornocr{TeJrbHofi 4ras.uenrprue crofi [poHt4 rlaeMocrbro.

.{uccepraqaa Marapreaa )\.n. cocror.rr n3 BBeAeHr{f,, rrflTvr pa3AeJroB Lr
3aKJIIoqeHI{s' Pa6ora I{3JIoxeHa Ha 257 crpaHrrqux Malul,rHoflr{cHoro TeKcra-
BKnloqalouero 72 pucynrca,IT ra6luq u 6n6nuorpa$uro us r66Har4MeHosa'ufi.

Bo BBeAeHIrrl o6ocnosaHal aKTy€rJrbHocrb BhrnoJrHeHHErx nccneAoBanufi.
cQoprurynr4poBaHrrrleJrb u 3a/4aqa pa6orur, o6ocnroaan nu6op o6remos
I4CCJIeAOBaHVIS'' Ift3JIOXeHbI IroJroxeHI4rI, BbIHOCLIM6Ie Ha 3aIqI4Ty, OTMerreHbI I4X
HayrlH€Lf, HoBpI3Ha, AocToBepHoc:tb Lt [paKTI,IqecK€tr 3Haqr,rMocTb. B pa6ore

aAALrTlrBHhrM TexHoJIOfHrM. B

IIbC3O9JIEMEHTOB.

c,efHeTorrbe3oKepurMr,rK, nopucrofi KepaMHKr4,

roru rrr{cne n rexHoJrofr4{M rpexuepnofi neqarr{

TIPHBEAEHbI CBEAEHUA O NY6TTI4KAIII{,f,X ABTOPA I4 O ETO JII{qHOM BKJIA.UE.

B uepnorvr pa3AeJre Al{ccepra,Ilua [paBeAeH o6sop Jrr{Teparyphr, rrocB.f,rrleuuofr
aHr43orponzn nreosQQeKra

Bo BTopoM pa3AeJre Ar4cceprarllrr4 npr,rBeAeHbr o6rermr u MeroArr
LIccJIeAoBaHHfl,. onzcaHH Marepr,r€rJrru fIKp-1, rIKp-7M, flKp-g, rKp-13, fIKp_7O,
IITC-19 H KoMrro3rrrhr crrcreMhr ((ropacrafl.

TexHoJIOfAlr nx [onyqeHr4, u MeTO.4AKU

csoficrs.

nbe3oKepaMlrKa - IIOJrriIMep>, [pnBeAeHbr

LrccJreAoBaHufl SneKTpoMexaHaqecKux



B rperbeM pa3AeJre

gneKTpuqecKr{x eosAe:ficrgufi

IrpLIBeAeHhI pe3ynbTaTBr BJrrlflHr4s

Ha aHr43orpornrc nresoe$SeKra

pa:!nuqHhrx

cTaHAapTHhrx
Marepl{€uos IIKP-7O, [IKP- 1, llKP-7M u IITC -19. IIorca3aHo, qro rr,paHrcKarr
aHl{3orponu'I rlbe3os$$effia MarepLrEIIIa IIKP-70, co3AaFrHoro Ha ocHoBe rr,rraHara
CBIIHIIa' Bo3HI{K€lIoqa-f, B pe3\/nbTaTe aoe4eficreax cHJrbHhrM nocTorHHhIM
sreKTp[qecKaM rIoJIeM', npeBhIIxaIoIIIHM 6rB/rr,ru, o6ycronneHa QoprranpoBaHr4eM B
pe3ynbrare AaHHO|O nogAeficlsm aHr.r3orporHofi 4eoemnofi crpyKTypbr
MI'IKpoTpeIIIHH, opLIeHTI4poBaHHbIlK BAoJIb [omprl3yloxlero [oJrf,. YcraHosreHo
TaKXe' rITo Bo3AefiorBLIe IraHoroxparHofi rlr{KrlaqecKofi [eperroJrf,pasaquefi

no3BoJlser yBeJluql{B€lrrr aHa3orpoflalo rrbe3oesQercra cerHeroMnrKr4x Marepr4€rJroB.

B qerneproM pa3AeJre rlpe,4craBJleHbr rexHoJror'rrr co3AaHvrs H pe3ynbrarbr
HccneAoBaHus' SJIeKTpnqecKI4x H sJleKTpoMexaHr4rrecKr{x cBoficrB oAHocnofiH6rx
KoMno3I4ToB crIcTeMhI (IIop]IcTuUI nbe3oKepaMllKa-[onl,IMep). B p€BAeJIe TaKXe
I43yqeHo uoBeAeHHe AI4gJIeKTpI{qecKofi npoHl,IqaeMocr.a KoMno3HToB cucreMhr
([op]Icr€ul nbe3oKepalul'IKa - [oJrLIMep). YrasaHrr ocHoBHbre nper,rMyrrlecrBa
nplaMeHeHilf, nopacrofi .uresoKepaNluKll BMecro nroruoft B KaqecrBe IIbe3oaKTr4BHorl
KoMIroHeHTbI KoM[o3LIT'a. lloralarra rIpHHIIHrILrarbHas Bo3Mo)r(Hocrb rpexrraepnori
rerrarl4 rIbe3o3JIeMeHTOB lI3 AaHHOTO KOMrrO3r4Ta no o4nofi vr3 ar/u4Tr4BHbrx
rexnonorrEfi.

B uqropr

nbe3oKepaMlrKa

pa3AeJre orracaHbr MHorocJroftnrre KoMrro3uTbr

- nonr4Mep> u ([opHcT€ur rrbe3oKepaMr.rKa

cr4cTeMbr (nopprcTarr

- rroJrlrMep-MeTaJrJr)

TIOKA3AHO' IITO BHCCEHUE NPOBOAf,IIIEfi QPATqNI,I B TIOJII,IMEPHYIO MATPI4I{Y KOMTIO3HTA

cnoco6ctByer y Hero rroj[BJreHrrlo [r,e3ocBofi crB.

B 3arcrro.IeHnI,r aBTOpOl\,r IIprrBeAeHhI ocHoBHbre pe3ynbTaTbr

c Q opuyru{poBaHhr BhrBollbr no Ar{ccepraqnoHHofi p a6ore.

AaropeQ epar c ootBercrByer coAepr(aHr{ro Ar{ccepraur,rr4.



Buecre c reM, no AaHHofi gucceprarllroHHofi pa6ore cJreAyer cAeJrarb prA
raueqannfi:

1' B pa:4eJlax 4 u 5 yK€BaHa noplrcrocrb rrpuMeHreMbrx nbe3oMarepr{zlJroB, Ho
He yKa3aH cpe4Hzfi pa3Mep rop. Mexry reM Mareplr€urbr c oAzHaxonofi
lopllcrocrblo' Ho paanofi geruquHofi nop Moryr o6naAa6 pa3rprqHhrMu
xapaKTeplrcTrrKaMH.

2' B rperbeM p€BAere TepMI,IHbr (MHoroKparHoe repeKJrrcqeHr,re
nontpl'BaIII{LD), (MHoroKparHoe IIzKrLIqecKoe [epexJlrcrreHl,Ie [oJl{pl6arlra>,
(MHoroKparH€uI [eperloJr{pl{3attruD u ((IInKrI4qecKas rrepenonflpr43arlq.g))
acrloJlb3ylorcg KaK cI'IHoHttMbI, qro 3a'rpyAHf, er noHnMaHL{e reKcra.

3. r{acrzqHo 9To )Ke orHocr{Tc.s K TepMr4H€rM 9O-rparycHhre u
HecToBOCbMr4AeC.f,TlrrpaAycHBre AolueHhr.

4. Ha puc. 3.24 (ctp. 140), p,uc. 3.27 (crp. r44) u puc. 3.29 (crp. 14g) nrraecro
uacrura6zpyrorqefi lnHefircz yKa3aHa roJrbKo KparHocrb yBernqeHzs. Oro He Aaer
BO3MOXHOCTIT ToqHo orlpeAeJrr,rTb pa3Mephl 3epeH.

5' onucaHl{e rexHoJlorpll' nocnofinoro cKJrer{B aHuflrroporuKoB, rrpHBeAeHHoe B
pa3Aene 1 eo N{HoroM rroBToprrc, nrpas4ene 4.

llepevzcneHHble BbrIIre 3aMeqaHrdr He cHrfDKzlror o6rqefi [ono]fl.trengroft
orIeHKr4 ArrccepraqzoHHofi pa6oru.

.{ucceprallI4oHH€rs pa6ora Maxapreaa .{nanrpax ZsaHonz.ra Ha TeMy
<Palpa6orxa Snsaro-rexHoJroruqecKlrx ocHoB co3AaHar BbrcoKoaH'3orponH'rx

rlbe3oMarepl4ulJroB Lr Marepl4€uloB AJrf, aAAartrBHbrx rexHo.nornfi Ha ocHoBe
cefHeTonbe3oKepaMl4KlD))' npeAcTaBneHH€uI Ha coLIcKaH:ae yveHofi cTeneHI4 AoKTopa

HA BbICOKOM

<dlonoxeHH.a

TexHI4qecKI{x HayK' f,BJltercs HayqHo-nnana$zKallzouHofi pa6oroft, nunonneHnofi

HayqHoM ypoBHe U COOTBeTCTByeT Kpr4Tepr{-,rM

o npucyxAeHrfr.n yqeHbrx creneHefi B @fAOy

se4eparrrurrfi yHnnepczrer"), yrBep)K.4eHHofo flparcasoru N"260-oA or 30.11 .202I,
rlpeAbf,BnteMblM K AHccepTaIII{ffI[ Ha coI{cKaHLIe yueHofi cTerreH}r AoKTopa
TexHr{qecKLrx HayK.

.4eLrcTByrouero

BO "IOxnufi



.{uccepraqrEa coorBercrByr3T HanpaBneHr.rrc HccJreAoBaHr{.f, 1 s Qopvryne
nacropra crreqlraJlbHocrH 2.2.3 - Textrolorl{f, u o6opy4oBaHr{e .qJrf, npo}r3BoAcrBa
Marepl{€uloB I4 npn6opoa gneKTpoHnofi rexHurcu. Ee aBTop - Marapren .{rraurpnft
IrlaaHonzq - 3acryx(nBaer [pr4cyxAeHuf, eMy acKouofi y.reHofi creueHr{ AoKTopa
TexHLIqecKI'IX HayK no cneqa€Lllbllocrl4 2.2.3 - TexHolon{r u o6opy4oBaHr,re An
npor'r3 BoACTBa Marepr{€rJroB n npn6 0poB gneKTponsofi TeXHHKH.

-fl coenaceH Ha o6pa6omr<y Mottx nepcoHcrnbHbtx dauuam

OQuqEan U OITIOHEHT:

Byru AnercaH4p AH4peenu.r,

AOKTOp rexHr4qecKr.rx HayK (cnequarbHocrb 05.27.06 - TexHon oru,- u
ooopyAoBaEue AJrt [poI43BOACTBa IrOJry[poBoAHktKOB, MarepaaJron n upn6opoB
oJreKrpoHaofi rexnunra), upoQeccoll,

( MI4P3A - Poccnfi crcufi TexHoJro*.recK'fi yHr,rBepcr4rer))

Adpec uecma pa6omu: I19454, z. Mocrcaa, Irpocnercm BepnadcKozo,, d. 7g,
E-mail : aabus h@yandex. ru
TeneQon:


