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1. AKTyaJJhHOCTh TeMhl .guccepTayuu 

0.[(HHM lf3 Ba)l(HbiX COBpeMeHHbiX HaiTpaBJieHHM pa3BHTH.H HayKH If TeXHHKH 

5IBJI.HeTC.H pa3BHTHe CeHCOpHKH, OCHOBaHHOM Ha HOBbiX 3¢<!JeKTaX, ITpou.eccax If 

ciToco6ax H3MepeHHM. Oco6bie O)l(H.IJ:aHH.H CB.H3biBaiOTC5! c HCITOJib30BaHHeM .[(aT­

t.IHKOB aKyCTHt.IeCKOfO THITa, o6Jia.[(aiOll.J,HX YHHKaJibHbiMH CBOMCTBaMH ITO t.IYBCT­

BHTeJibHOCTH, CTa6HJibHOCTH, MHHHaTIOpH3aiJ.Hlf If CTOHMOCTH. KpoMe TOfO, B Ha­

CTO.Hll.J,ee BpeM.H t.IaCTO aKyCTHt.IeCKHe .[(aTt.IHKH o6oe.[(HH.HIOTC.H C KO.[(HpyiOlll,eM 

CTpyKTypoi1: Ha ITOBepXHOCTHbiX aKyCTHt.IeCKHX BOJIHaX, IT03BOJI.HIOll.J,eM O.[(HOBpe­

MeHHO ITepe.[(aBaTb If ITpHHHMaTb lf3MepHTeJibHYIO HH¢opMaiJ.HIO OT MHOflfX .[(aT-



qHKOB B cJIO)l(HbiX TeXHHqecKHX ycTpoH:cTBax no npHHUHny RFID. 

I1o3TOMY TeMa .IJ:HCCepTaUHH BopoHOBOH H.B., ueJibiO KOTOpoH: 5IBJI5IeTC5I 

HCCJie.IJ:OBaHHe BJII15IHI15I B5!3KHX l1 3JieKTponpOBO.IJ:5II.UHX )l(H.IJ:KOCTeH Ha <l>H3HqeCKHe 

CBOHCTBa HOpMaJibHbiX aKyCTHqecKHX BOJIH pa3JUJ:qHbiX THnOB l1 nop5I.IJ:KOB B nbe-

30nJiaCTHHaX, a TaK)l(e Bbi5IBJieHHe HaH60Jiee nO.IJ:XO.IJ:5II.UHX THnOB H TIOp5I.IJ:KOB BOJIH 

.IJ:JI5I HCTIOJib30BaHH5I B npouecce H3MepeHH5I TeMnepaTypbi, B5I3KOCTH H .n;pyrHX 

CBOHCTB )l(H.IJ:KOCTeH, 5IBJI5IeTC5I HeCOMHeHHO aKTYaJibHOH. 

2.HOBH3Ha HCCJieAOBaHHSI H UOJiy'-leHHbiX pe3yJihTaTOB. 

HaH6onee ueHHbiMH HOBbiMH HayqHbiMH pe3yJibTaTaMH, noJiy"lleHHbiMH 

aBTOpOM, 5IBJI5IIOTC5I CJie.n;yiOI.UHe: 

- BnepBbie TIOKa3aHa B03MO)l(H0CTb cyr.uecTBOBaHH5I HOBbiX HOpMaJibHbiX 

BOJIH (KBa3Hnpo.n;onbHbiX, Ha3biBaeMbiX BOJIHaMH M.B. AHHCHMKHHa) B Heo.n;Ho­

po,n:HbiX cTpyKTypax H KpHcTannax c HH3KOH CHMMeTPHeH:; 

- BTiepBbie ycTaHOBJieHbl HOBbie CBOHCTBa HOpMaJibHbiX BOJIH B KpHCTaJIJIH­

qecKHX TIJiaCTHHax: 

1) yroJI OTKJIOHeHH5I TIOTOKa 3HeprHH HOpMaJibHOH BOJIHbl TIOp5I.n;Ka n OT 

BOJIHOBOfO BeKTOpa 3aBHCHT OT HOMepa n, 

2) TeMnepaTypHbie K03<l><l>HUHeHTbl CKOpOCTH HOpMaJibHbiX BOJIH 3aBHC5IT OT 

n, TOJII.UHHbl TIJiaCTHHbl l1 .lJ:JIHHbl BOJIHbi; 

- pa3pa6oTaHa HOBa5I 3KCnepHMeHTaJibHa5I MeTO.IJ:HKa .IJ:JI5I O.IJ:HOBpeMeHHOfO 

l13MepeHH5I B5!3KOCTH, IIpOBO.IJ:HMOCTH l1 TeMnepaTypbi MI1Kponpo6 )l(H.lJ:KOCTH; 

- pa3pa6oTaHa HOBa5I 3KCnepHMeHTaJibHa5I MeTO.IJ:HKa .IJ:JI5I H.IJ:eHTH<l>HKaUHH 

)l(H.IJ:KOCTeH MHKpOJIHTpOBOfO 06oeMa 6e3 HCTIOJib30BaHH5I CTieUHaJibHbiX qyBCT­

BHTeJibHbiX noKpbiTHH; 

3.CTeneHb 060CHOBaHHOCTH H )!OCTOBepHOCTH UOJIO~eHHH H BbiBO)!OB, 

c<bopMyJIHpOBaHHbiX B )!HCCepTayHH. 

PerneHHe nocTaBJieHHbiX B ,n:HccepTaUHOHHOM Hccne.n;oBaHHH BopoHOBOH 

H.B. 3a,n:aq no pacqeTy xapaKTepHCTHK H KOHCTPYKUHH 3KcnepHMeHTaJibHbiX Ma­

KeTOB l1 o6pa3UOB BbiTIOJIHeHO C TIOMOI.UbiO l13BeCTHOH H XOpOIIIO 3apeKOMeH.n;O­

BaBIIIeH ce65I nporpaMMbi McGill University. OcHOBHbie noJIO)l(eHH5I H BbiBO.IJ:bi 
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.IU1CCepTaiJ;fllf He ITpOTHBOpeqaT COBpeMeHHhiM TeopeTHl.JeCKHM ITpe.Il:CTaBJieHH.HM, 

.Il:OCTOBepHOCTh ITOJiyqeHHhiX pe3yJioTaTOB ITO.Il:TBep)I(.Il:aeTC.H HX COITOCTaBHMOCThlO 

C pe3yJioTaTaMH .n:pyrHX aBTOpOB, a TaK)I(e XOpOlliHM COOTBeTCTBHeM pacqeTHhiX If 

ITOJiyqeHHhiM aBTOpOM 3KCITepHMeHTaJihHhiX .n:aHHhiX. 

4.JuaqHMOCTb )!JUI uayKH H npaKTHKH BbiBO)!OB H peKOMeHP,3UHH P,HC­

cepT3HT3 

ITorryqeHHhie pe3yrroTaThi cymecTBeHHo yTol.JH.HIOT H yrrry6rr.sriOT 3HaHH.H o 

CBOHCTBaX HOpMaJihHhiX aKyCTHl.JeCKHX BOJIH B IThe303JieKTpHl.JeCKHX ITJiaCTHHaX If 

CTPYKTypax, HX BKJIIOl.JaiOIUHX. B qacTHOCTH, ITpe.n:cTaBJI.HIOT oco6hiH HHTepec HC­

crre.n:oBaHH.H He06bil.JHhiX ITO CBOHM CBOHCTBaM KBa3HITpO.Il:OJ1hHhiX o6oeMHhiX BOJIH 

B ITJiaCTHHaX (BOJIH Jtl.B. AHHCHMKHHa). 

BITepBoie ITo.n:po6Ho Hccrre.n:oBaHhi ceHcopHoie CBOHCTBa BhiCWHX THITOB 

HOpMaJihHhiX BOJIH H ITOKa3aHbl HX ITpeHMyiUeCTBa ITpH C03.Il:aHHH aKyCTHl.JeCKHX 

.n:aTl.JHKOB <PH3Hl.JeCKHX ITapaMeTpOB )I(If.Il:KOCTeH MHKpOJIHTpOBOfO 06oeMa 

Y CTaHOBJieHHbie B .Il:IfCCepTaUHH OC06eHHOCTH H 3aKOHOMepHOCTH MoryT 

6oiTh HCITOJih30BaHbl .Il:Jl.H aHaJIH3a If HHTepiTpeTaUHH 3KCITepHMeHTaJihHhiX .n:aHHhiX 

ITPH .n:pyrHx coqeTaHH.HX MaTepHarrOB CTPYKTYP H )I(H.Il:KOCTeti, a TaK)I(e Mory T 

CJIY)I(HTh OCHOBOH .Il:Jl.H ITOCTaHOBKH HOBhiX 3KCITepHMeHTaJihHhiX HCCJie.Il:OBaHHH. 

Pa3pa6oTaHHhie TpexiTapaMeTpHqecKHH )I(If.Il:KOCTHhiH .n:aTl.JHK H .n:aTl.JHK B 

BH.Il:e HHTerparroHOH perneTKH BBH.Il:Y OTCYTCTBH.H l.JYBCTBHTeJibHOfO ITOKpbiTH.H ITO­

BepXHOCTH ITJiaCTHHhl HMeiOT ITOBhillieHHYIO .Il:OJifOBpeMeHHYIO CTa6HJihHOCTh H 

yrryllrneHHYIO ITOBTOp.HeMOCTh pe3yJioTaTOB If3MepeHHH ITO cpaBHeHHIO C If3BeCT­

HhiMH aHarroraMH, 11CITOJih3YIOIUHMI1 l.JYBCTBHTeJibHhie ITOKpbiTH.H. 

S.PeKoMeup,ayuu no ucnoJibJOBauuw pe3yJibTaToB u BbiBOJ!OB )!HCcep­

Taguu. 

0ITHCaHHhie B .n:HccepTaUHM HOBbie pe3yJioTaThi H BhiBO.Il:hi MoryT 6oiTh Hc­

ITOJih30BaHhi B CapaTOBCKOM HaUHOHaJihHOM .Hccrre.n:oBaTerrocKoM rocy.n:apcTBeH­

HOM yHMBepcHTeTe HM. H.r. qepHoiWeBcKoro, B CapaTOBCKOM rocy.n:apcTBeHHOM 

TeXHHl.JeCKOM YH.HBepC.HTeTe 11M. IO.A. rarap.HHa, B 11HCTHTyTe 6.HOXHMI111 11 qm-
3110JIOfl111 pacTeHHH H M11KpoopraH.H3MOB P AH .n:rr.sr pa3B.HTH.H MeTO.Il:OB oiTepaT.HB-
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Horo 11 ToqHoro orrpe,n:erreHl151 <Pl13liJ.qecKliJ.X rrapaMeTpos 11 pacrro3HaBaHl151 )!(liJ..LJ:KO­

cTei1 M11KpOJI11TpOBOfO 06oeMa. 

6.COOTBCTCTBUe pa60Thl Tpe6osaHUSIM, npe,gbSJBJISJeMbiM K KaH,[!U,[!aT­

CKUM ,guccepTaguSJM 

,[I,IiJ.ccepTal(liJ.51 BopoHoBoi1 HaTarrbliJ. Brra.n:l1M11pOBHbi «AKycTliJ.qecKliJ.e csoH.­

CTBa TOHKliJ.X IIbe303JieKTpliJ.qecKliJ.X IIJiaCTliJ.H IIpll B03.[(eiicTBliJ.liJ. B513KliJ.X liJ. 3JieKTpO­

rrpOB0.[(51IIUIX )!(11)l,KOCTeH» COOTBeTCTByeT Tpe6oBaHI151M IIYHKTOB 9-11, 13,14 

«fiOJ10)!(eHI151 0 IIp11CY)I()l.eHI111 yqeHbiX CTeiieHeH», YTBep)!()l,eHHOfO IIOCTaHOBJ1e­

HI1eM ITpaBliJ.TeJJbCTBa PcD N2842 OT 24.09.2013r. Co.n:ep)l(aHI1e .IJ:I1CcepTal(I10HHoi1 

pa60Tbi COOTBeTCTByeT rracrropTy CITel(liJ.aJibHOCTI1 01.04.07 - cDliJ.3liJ.Ka KOH)l,eHCliJ.­

poBaHHOfO COCT051HliJ.51. 

7.COOTBCTCTBUe co,gep~aHUSI aBTOpe<J>epaTa co,gep~aHUIO ,lJ,UCCepTaguu 

ABTOpe<PepaT COOTBeTCTByeT Tpe6oBaHI151M, rrpe.n:ycMOTpeHHbiM IT. 25 

«fiOJ10)!(eHI151 0 I1p11CY)I()l.eHI111 yqeHbiX CTerreHeH», ero co.n:ep)l(aHliJ.e .[(OCTaToqHo 

rrorrHo oTpa)!(aeT co.n:ep)!(aHliJ.e .[(liJ.ccepTal(liJ.liJ., rronyqeHHbie pe3ynbTaTbi 11 BbiBO.IJ:bi. 

8.0geuKa COJ!ep~auuSJ u o<J>opMJieuuSJ ,lJ,UCcepTauuu 

,[1,11ccepTal(liJ.OHHOe liJ.ccne.n:oBaHliJ.e BopoHoBoi1 H.B. B uenoM rrpe.n:cTaBn51eT 

co6oi1. Hy)!(HYIO l1 Ba)!(HYIO 3aBeprneHHYIO HayqHyiO pa6oTy, B KOTOpOH rrpoBe)l,eHbi 

l1CCJ1e)l,OBaHI151 oco6eHHOCTeH B036y)!(.[(eHI151 l1 pacrrpOCTpaHeHI151 BOJ1H JbM6a 

BbiCllii1X IIOp51)l.KOB B ITJlaCTYIHaX B KOHTaKTe C pa3J111qHbiMI1 )!(11)l,KOCT51MI1 11 C03-

)l,aHYIIO HOBOfO KJiaCCa aKyCTYJqecKI1X CeHCOpOB, 11CI10Jlb3YIOIIJ:I1X BbiCllil1e TI1I1hl 

HOpMaJihHbiX BOJ1H, B TOM qYJcne HOBbie KBa3I1I1pO.[(OJibHbie BOJ1Hbl I1.B. AHYICYIM­

KliJ.Ha, a TaK)I(e orrpe.[(eJieHbi B03MO)!(HOCTI1 11CITOJih30BaHI151 3KCI1epYIMeHTaJibHO 

YI3yqeHHbiX aKyCTI1qeCKI1X )l,aTqi1KOB .[(J151 I1p11MeHeHI151 rrpYI orrepaTI1BHOM aHaJII13e 

l1 paCIT03HaBaHI111 o6pa3l(OB )!(liJ.)l,KOCTeH Ml1KpOJ111TpOBOfO 06oeMa. 

ITocTasneHHhie B pa6oTe 3a.n:aqYI perneHhi .n:ocTaTOlfHO rronHo Ha BhiCOKOM 

TeopeTliJ.qecKOM liJ. 3KCITepYIMeHTaJibHOM ypOBHe, l(eJib .[(l1CCepTal(I10HHOfO liJ.CCJie­

)l,OBaHI151 .n:ocTYirHyTa. OcHOBHbre rroJIO)!(eHI151 pa6oThi 11 BhiBO.IJ:bi c<PopMyn11poBaHbi 

51CHO YI apryMeHTllpoBaHo. ITonyqeHHbre pe3ynbTaTbi o6na.n:aiOT HecoMHeHHOH 

HaylfHOH 3HaqliJ.MOCTbiO 11 HOBI13HOH. 
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,Il,HCCepTaiJJUI H aBTOpecpepaT ocpopMJieHhl B COOTBeTCTBHH C rrpe,IJ;b.SIBmie­

MhiMH Tpe6oBaHH5IMH, 5I3hiK H CTHJih H3JIO)l(eHH5I COOTBeTCTBYIOT JIHTepaTypHhiM 

HOpMaM. 

Pe3yrroTaThi Hccrre,IJ;oBaHHH rrpornrrH xopowyro arrpo6a1urro Ha Me)I(,IJ;y­

Hapo,IJ;HhiX H BCepOCCHHCKHX HayqHhiX KOHcpepeHI.IH5IX, OHH orry6JIHKOBaHhl B 9 

Hay"llHhiX )l(ypHarrax, peKoMeH,IJ;yeMhiX BAK, B 4 )l(ypHarrax, BXO,IJ;5IIIJ;HX B Me)l(,IJ;y­

Hapo.Il:HYIO 6a3y I.IHTHpoBaHH5I Web of Science H Scopus, a TaK)l(e B 2 rraTeHTax. 

9.3aMeqauiul no pa6oTe 

l.f1pH o6cy)K,IJ;eHHH pe3yJioTaTOB ITO reHepai.IHH BhiCIIJHX rapMOHHK HOp­

MaJihHhiX BOJIH ( C.68) He ,IJ;aHhl o6o5ICHeHH5I: 

a) IIO"lleMy "lJ:aCTOThl rapMOHHK He paBHhl TpOHHOH qacTOTe OCHOBHOH BOJIHhi, 

6) rroqeMy B O,Il;HHX crryqa5IX reHepai.IH5I rapMOHHK Ha6JIIO,IJ;aeTC5I, a B ,I!;pyrHX HeT, 

B) qeM OTJIHqaroTC5I YCJIOBH5I B036y)I(,IJ;eHH5I rapMOHHK HOpMaJihHhiX BOJIH OT rap­

MOHHK BOJIH IIOBepXHOCTHOrO THIIa. 

2.B TeKCTe ,Il;HCCepTai.IHH HeT o6cy)l(,IJ;eHH5I TOrO, qTo IIpH H3MepeHHH TeM­

rrepaTypoi )l(H,Il;KOCTH B pa3pa6oTaHHOM IIpOTOTHIIe TpexrrapaMeTpHqecKOrO ,IJ;aT­

qHKa ( c.l3 5) HCIIOJih3yeTC5I pacrrpocTpaHeHHe IIOBepXHOCTHOH aKyCTHqecKOH 

BOJIHhl rreprreH,IJ;HKYJI5IpHO OCH X, XOT5I TeMIIepaTypHa5I qyBCTBHTeJihHOCTh 3TOH 

BOJIHhi HaMHoro HH)I(e, qeM B,IJ;OJih ocH X. 

3 .Yb TeKCTa ,Il;HCCepTai.IHH He 5ICHO, KaK yqHThiBaJIOCh OTKJIOHeHHe IIOTOKa 

3HeprHH HOpMarrhHhiX BOJIH B KOHCTPYKI.IHH H,IJ;eHTHqmKaTopa. 

4.B ,Il;HCCepTai.IHH OTCYTCTByeT cpH3HqecKa5I HHTeprrpeTai.IH5I HeO)l(H,IJ;aHHOrO 

pe3yJihTaTa, COCT05IIIJ;ero B TOM, qTo CKOpOCTh HOpMaJihHOH BOJIHhl B IIJiaCTHHe, 

Harpy)l(eHHOH )l(H,Il;KOCThiO C MeHhiiJeH CKOpOCThiO 3ByKa (BO,Il;OH), HMeeT 60JihiiJee 

3HaqeHHe, qeM IIpH Harpy3Ke )l(H,Il;KOCThiO C 60JihiiJeH CKOpOCThiO 3ByKa (rJIHI.Ie­

pl·IHOM). 

1 0.3aKJnoqeuue 

,Il,HccepTai.IH5I BopoHoBoli H.B. rrpe,IJ;cTaBrr5IeT co6oH: 3aBeprneHHYIO Hayq­

HO-KBarrHqmKai.IHOHHYIO pa6oTy, B KOTOpOM CO,I!;ep)l(IUC5I perneHHe 3a,IJ;aqJ1, 

11MeiOIIJ;eH cyiiJ;eCTBeHHOe 3HaqeHI1e ,IJ;JI5I C03,IJ;aHI15I HayqHhiX OCHOB 11 cp11311qeCKI1X 
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npHHIJ,HnOB pa3pa60TKI1 HOBbiX aKyCTW·IeCKHX )J,aTqHKOB cpi13HqecKHX BeJmqHH, 

HCnOJib3YIO~I1X HOpMaJibHbie aKyCTHqecKHe BOJIHbi B nbe303JieKTpi1qecKHX nJia-

CTHHaX I1 CTpyKTypax Ha HX OCHOBe. 

Ha ocHoBaHHH BbiiiieH3JIO)l(eHHoro )J,HccepTaiJ,mi «AKycTHqecKHe CBOHCTBa 

TOHKHX nhe303JieKTpHqeCKI1X nJiaCTHH npH B03)1,eHCTBHH B~3KHX H 3JieKTponpo­

B0)1,~ll(I1X )l(I1)1,KOCTeH» COOTBeTCTByeT KpHTepH~M, ycTaHOBJieHHbiM «fiOJIO)l(eHHeM 

0 npHCY)l()J,eHHH yqeHbiX CTeneHeH» )J,JI~ KaH)J,H)J,aTCKHX )J,HCCepTaiJ,HH, a ee aBTOp 

BopoHoBa HaTaJib~ BJia)J,HMHpOBHa )J.OCTOHHa npHcy)l()J.eHH~ yqeHoH: cTeneHH 

KaH)J,H)J,aTa cpi13I1KO-MaTeMaTHqecKHX HayK no cneiJ,HaJibHOCTH 01.04.07 - <!>H3I1Ka 

KOH)J,eHCHpOBaHHOfO COCTO~HH~. 

,[(oKJia)J, BopoHOBOH H.B. no MaTepHaJiaM )J,HccepTaiJ,HOHHOH pa6oTbi 3a­

cJiyiiiaH 11 o6cy)l()J.eH Ha paciiiHpeHHOM ceMHHape HayqHo-TexHoJiorHqecKoro 

ueHTpa «MHKpo- 11 HaH03JieKTpoHHKa» 13 )1,eKa6p~ 2018 r. (npoTOKOJI N2 12/ 18). 

Ha CeMHHape npHCYTCTBOBaJIO 10 COTpy,l1,HI1KOB, B TOM qHcJie 3 )J,OKTOpa I1 7 KaH­

)J.H)J,aTOB cpi13I1KO-MaTeMaTHqecKHX HayK - cneiJ,HaJIHCTOB no TeMe )1,I1CCepTaiJ,HI1. 
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