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Ha asTopecpepaT LH1CcepTamu1 ITono3osa BHKTopa I1saHOBW:la «ToHKHe nneHKH 

OKCHLlOB B3H311VI51 11n51 3neKTp011VIH3MHYeCKHX npHnmKeHHH», npellCTaBneHHYID I-13 

COHCK3HHe yYeHOH CTeneHH K3H11H113Ta TeXHHYeCKHX H3YK no cneuHanbHOCHI 

1.3 .13 - 3neKTpOCj:H13HK3, 3neKTpOcpH3HYeCKHe ·ycTaHOBKH 

Dpe11CTasneHHa51 K 3aWHTe pa6oTa HanpasneHa Ha peweHHe aKTyanbHbiX 33113Y: 

pa3pa60TKe MeTOLlOB nonyYeHH51 TOHKHX nneHOK V02 C 331131-IHbiMH 

3neKTpOCjH13HLieCKIIMII n3paMeTpaMH H npHMeHeHHI-0 T3KHX nneHOK B K3LfeCTBe 3 Kp3HOB 

CBL! 11Hana3oHa c ynp3Bn51eMbiM K03q)cp~IUHeHTOM npoxmi<LleHtl51 11 CBL[ 

nepeKn fOYaTenei1. 

K OCHOBHbiM HayYHbiM pe3ynbT3T3M cne11yeT OTHeCTH: 

Pa3pa60TKY MeTODa nonyYeHH51 TOHKHX nneHOK Y02 C 331131-IHbiMH 

3neKTpOcpH3HYeCKHMH napaMeTpaMH I-13 nonHKpHCTannHYeCKHX n011nO)KK3X, 

OCHOB3HHOrO Ha npHMeHeHHH BbiCOKOY3CTOTHOrO peaKTHBHOrO MarHeTpOHHOro 

pacnbtneHH51 c nocnelly1Dwei1 TepMoo6pa60TKOH. DonyYeHHbie nneHKH vo2 o6na1131{)T 

cpa30BbiM nepexo110M (nepexo11 nonynpoBOLlHHKI MeTann, TITIM) B 11Hana3oHe 

TeMnepaTyp Me/KllY 30 11 80 ° C, npHB01151WHM K H3MeHeHHI{) nosepXHOCTHOrO 

conpoTt1BJieHJ151 nneHKH s I 000 -I 0000 pa3. 

YcTaHosneHHe, KpHTHLtecKoro snH51HH51 npouecca TepMoo6p36oTKvi Ha 

3MnnHTY11Y H3MeHeHH51 nosepxHOCTHoro conpontsneHH51 nneHoK V02, ycT3HOBneHHe 

Koppen51UHH Me/KllY aMnmny11oi1 ITTIM H H3MeHeHHe CTPYKTYPbi nneHKH (ysenwtei-IHe 

pa3MepOB KpHCTannHYeCKHX 3epeH, yMeHbWeHHe WHpHHbl pacnpelleneHll51 3epei-I no 

pa3Mepy), LITO no3sonHno CB5133Tb poCT aMnnHTYLlbi ITTIM c penaKcauHei1 sHyTpeHHI1X 

H3np511KeHHH B nneHKe. 

- OnpeDeneHHe pe!KHMa ITITM B nneHKax vo2 B cnyYae HHHUHHpOB3HH51 

nepexo11a npHnmKeHHeM 3neKTpHYecKoro H3npmKeHH51 senwiHHOH 40 - I 00 B. Dpvt 

HHHUHHpOB3I-IHl1 f1f1M n0113YeH HanpmKeHH51 I-13 nnaHapHble 3neKTp011bl HaHeCeHHbl i'vlH 

Ha llOBepXHOCTb nneHKH I-13 paCCT051HI1ll 10 - 20 MKM Llpyr OT Llpyra nepeKntOLieHtle 

npovtcxomn B pe>Kt1Me c o6ocTpeHtieM. PeiKHM nepeKntoLieHH51 He 33BHCIIT OT 

I<pHCTann H LieCKOM CTpyKTypbl nneH lUI. 

ITp3KTHLtecKyiD ueHHOCTb 11HccepTaUI1H onpe11en511-0T K3K pa3pa6oT3HHbte 

MeT01111KII cpopMHpOB3HII51 nneHOK vo2 c BbiCOKOM aMnmnyllOH ITTIM, T3K 11 

np011eMOHCTpvtpOB3HHbie B pa60Te CnOC06bJ npHMeHeHH51 nneHOK VQ2 B K3YeCTBe 

3I<THBHbiX 3neMei-ITOB ynpaBn51eMbiX 3Kp3HOB 11n51 C3HTHMeTpOBOrO 11Hana30H3 LlnHH 

sonH H B MHKpononocKOBbiX ycTpoi1CTsax, s Lf3CTHOCTH, s CBL! nepeKnfOLI3Tene, 

o6ecneLfHB3fOWeM H3MeHeHHe K03q)q)HUHeHTa npOXO)KlleHH51 Ha Lf3CTOT3X 110 5 ffu Ha 

senvtLfHHY He MeHee 20 11E. 

f1o 3BTOpeCj)ep3TY HMeeTC51 p51 11 33MeY3HHH H BOnpOCOB: 

K ocj)QpMneHtno: 



I. P11cyHKI1 asTopeq)epaTa nerLfe o6cy)I<.LJ,aTb 11 socnp11HI1MaTb, ecm1 OT)leJJbHble 

113o6pa)I<eHI151 BHYTPI1 p11cy1-1Ka npo11H)1eKcvtposaTb (a, 6, B, H T.Jl.) 

2. CnenyeT pacwvtq)pOBbiBaTb HcnoJJb30BaHHble a66pesvtaTypbi (Kn 11 KO. cTp. 

14 asTopecj)epaTa). 

3. Ha pitcyHKe 4, cTp. 13 np11sene1-1a cxeMa yCTaHOBKH. no3BOJJ511-0Well oueHIITb 

BpeMeHHbie xapaKTep11CTI1KH f1TIM 11 CTa6HJJbHOCTb nJJeHOK np11 

MHOfOKpaTHOM nepeKJJI-OLfeHHH. f1pvt 3TOM, pe3yJJbTaTbl 3KCnepltMeHTOB B 

asTopecj:>epaTe OTCYTCTBYIDT. Ha MOM B3rJJ51J1, 3TH naHHble HMeiDT 

HCKJII{)LfHTeJJbHYID Ba)KHOCTb B paMKaX 3TOM pa60Tbl. 

K MCTOJlHKaM: 

1. A sTop Ha OCHOBaHI1H 113MepeHHOM TeMnepaTypbi cj:>a30BOfO nepexona 11 

cneKTpOB KOM6HH11pOBaHHOf0 pacce51HI151 aBTOp OTHOCHT nonyLfeHH biM 

MaTepvtaJJ J( V02. MmKHo JIH 3TO MQ)KHO CLfHTaTb nocTaTo Ll 1-1 bl M 

noKa3aTeJJbCTBOM, yLIJHbiBa51 6onbwoe KOJJHLiecmo y OKCIIllOB saHC1211151 

8031\t!Q)KHbiX q)a3? f1oLie!'vty He np11MeH51JIHCb MeTOllbl peHTfeHOCj)330BOfO 

aHaJJI13a? 

2. 4eTblpeXTOLieLIHbiM MeTOll np11MeHeH llJI51 OUeHKH npOBOllHMOCTH MaTepHana 

Ha nocT051HHOM TOKe. Bo3MmKHO, nyLiwe 6biJJO 6bl npHMeHHTb OllHH H3 

11Mne)laHCHbiX MeT0)10B viCCJie)10B3HH51 nJJeHOK, TaK KaK aBTOp np11MeH51eT HX 

B BbiCOKOLfaCTOTHblX ycTpOHCTBaX. 

K qJaKTHLfecKoMy rvtaTepvtany: 

rnasa 3 

1. Ha Moil B3rJJ51ll, npenCTasneHvte nonyl!eHHol1 nonHKpt1CTaJJJJWiecKoi:1 

noJJynpOBOllHHKOBOH nJJeHKII B BH)le viCKJII{)LIHTeJibHO OMI!LieCKOfO 

COnpOHIBJieHII51 (p11CYHOK 5) 51BJJ51eTC51 llOCTaTOLIHO rpy6oi! M0)1eJibi-O. VlMeeT 

JIH pe3yJJbTaTbJ T3K0f0 M0)1eJJHpOBaHH51 npaKTHLfeCKYID UeHHOCTb? 

2. HenOH51THO, KaK aBTOp Ha OCHOBaHI1H TaKOH M0)1eJJI1 npvtweJJ K 

He06XOllHMbiX «reOMeTp11H BOJIHOBO)la C HMne)laHCOM 50 
nposeneHH51 113MepeHvti:1) 11 pa3Mepe nneHKH V02» 

fnasa 4 

Bbll30llY 0 

OM (J1J151 

I. Ha p11CYHKe 5 (cpenH5151 KapTHHa) noKa3aHo OTHoweHHe conpoTHBJJeHHM 

nneHKI1 V02 npH 30 H 60 ° C. TipH napaMeTpax: KOHUeHTpaUH51 0 2 ::::: 11%, 

HanpmKeHHe CMeWeHH51 nO)lJIQ)KKH ::::: 0 8 3TO OTHOWeHlle kiMeeT 13eJiflllf1HY 

OKOJlO 1000. KaK 3TO cornacyeTc51 c naJJbHeHWHM yTsep!K21eiHie Jvl asTopa o 

KpHTIILieCKOM 1HaLieHIII1 OT)l<Hfa llJI51 )10CTVDJ<eHII51 BbiCOKIIX 3HaL!eHHil 

H3MeHeHI151 conpoTHBJJeHH51 s pe3yJJbTaTe cj)a3osoro nepexona? 

VIMeiDwvtec51 3aMeLiaHHH He BJJH511DT Ha o6wy1-0 nonmKHTeJJbHYIO oueHKY 

JlHCCepTaUHOHHOM pa60Tbl «TOHKHe nJJeHKH OKCHllOB BaHallvl51 llJ151 

3JieKTp0)1H HaM 11LieCKHX npHJJQ)KeHHH», 

HayLIHO-KBaJJvtqmKaUHOHHOM pa60TOM, 

KOTOpa51 51BJJ51eTC51 UeJJbHOH 3aKOHLieHHOH 

pe3yJJbTaTbl KOTOpOH 06JJa)1ai-O HayLJHOM 



HOBI13HOH 11 npaKTHLfeCKOH 3H3411MOCTbiO . )J,OCTOBepHOCTb OCHOBHbiX pe3ynbT3TOB 

pa60Tbl He Bbl3biB3eT COMHeHHH. 

Pa6oTa cooTBeTcTsyeT nacnopTy cneuvtanbHOCTJI 1.3.13 «3neKTpocj)II3Hh:a. 

3neKTpOCjJH 3H4eCKHe YCT3HOBKH» (nyHKT 8 «J1ccneLlOB3HHe 3neKTpocjH,I3HLfeCKHX. 

3neKTpOM3rHHTHbi X 11 paLli13UHOHHblX 51BneHH~I H npOUeCCOB B pa3nWIHblX CpCLl3X l1Jl51 

peweHH51 npaKTHLfeCKHX 33Ll3Lf npOMbiWneHHOrO npOH3BOLlCTB3» ll OTBeLiaeT 

Tpe60B3HH51M n.9 « nonmi<eHH51 OT npHCY)KLleHHH y4eHblX CTeneHeH» OT 24.09.2013 r. 

N~842. ABTOp pa60Tbl non030B BHKTOp I1BaHOBHLf 3acny)KJ!!BaeT npiiCY)KLleHII5l eMy 

yLJeHOH CTeneHH K3HLlHLl3T3 TeXHHLfeCKHX H3YK no cneuHanbHOCTH 1.3 .13 

«3neKTpOcp11311K3, 3neKTpOqJI13114eCKHe YCT3HOBKH» . 
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