
OT3bIB
o$uqzaJrbHoro orrnoHeHTa Ha rnccepraurroHHyro pa6ory

Coroerena -fpo cJraBa ArexcaHApoBuqa
<<Ooprvr lr poBa H rre MeroAoM 6ucrpo fi repvroo6pa6orrcn 6aprepH brx cJroeB AJrfl

KpeM H reBbrx AHoAoB III orrrcu c yJryq rreH Hofi eHep roeQQeKTr.r BHocrbro>>,
rrpeAcraBJreHHyro Ha cozcKaHr4e yueuofi crerreHu AoKTopa rexHrrqecKr4x HayK

ro creulaaJlbHo crvl 05.27 .01 - TsepAorenbHafl. oneKTpoHHKa, pa4uooneKrpoHHhre
KoMrroHeHTbr, MrrKpo- Lr HaHooneKTpoHI,IKa, upu6opbr Ha KBaHToBbrx eS$errax

1. CoornercrBrre Arrccepraurrn c[eu[aJrbHocrn *r orpacJrr.r HayKH, rro
KOTOpbTM OHa [peACTaBJreHa K 3arrlrrTe

CoaeplraHze Al4cceprarlukr coorBercrByer rexHurrecxofi orpacnr4 HayK u
racilopry cneulraJrbHocrr.r 05.27 .01 Tnep.uorenbHafl oneKTpoHLrKa,
paAI4O3neKTpOHHbre KOMfrOHeHTbr, MrrKpO- 14 HaHO3neKTpOHUKa, rrpHoopbr Ha
KBaHToBbIX e$$exrax, yrBep)KAeHHoMy npI,IK€I3onr BAK Pecny6nurcu Benapycb or
01.03 .2023 n J\b 45, y cneAyrorrlkrx rryHKrax p€BAena III (o6nacrb r4ccJre4onaHzfi):

il. III.2. Ozgz.{ecKl,Ie 14 TexHLIqecKI4e acrreKTbr vro4raSuKar\prw uz1etuit n
upu6opon;

il. III.4. @ugz.recKae H MareMarl4rrecKze MoAenH uzgetuit, ycrpoficrn n
TexHoJIOfI4qeCKI4X rrpOqeCCOB, B rOpr qkrcre Anfl CI,ICTeM aBTOMarH3rrpoBaHHOfO
rrpoeKTIdpoBaHldfr;

u. III.5. OynrIIHoH€uIbHbIe 14 oKcnJlyararp4oHHbre xapaKTepucrkrKlr ra3Aetuir
H ycrpoficrB, BKJlrorraf, KarrecrBo, AoJlfoBerrHocrb, HaAe)KHocrb kr crofirocrr K
BHeITIHI4M Bo3AeitcreunM, o raKxe eQ$eru4BHocrb r,rx npuMeHeHvrfl B TexHr4Ke.

2. ArcryaJrbHocrb reMbr Alrcceprau[n

B Al4cceprarJvrvr npeAcraBJIeHbI pa3pa6orru rexHoJrorlrrrecKr4x rrpoqeccoB

QopuzpoBaHrrfl, cvrlrkrrlr4AHbrx cJroeB 1^nfl 6aprepoB ALroAoB [lorrxvr c 3aIaHHbrMH
csofrcrBaMu rlyreM 6ucrpux repMuqecKax o6pa6oroK oAHo- 14 AByxcnofiuux
MeraJIJII4qecKIax rrJIeHoK Ha KpeMHr4r4. VcrasoBJreHbr 3aKoHoMepHocrrr BIrzrflHkrfl,

AaHHrIX o6pa6oroK Ha H3MeHeHHfl crpyKTypno-SasoBbrx vr 6apsepHbrx ceoficre e
TaKI4x cucreMax. [aHnoe HccneAoBaHI4e .rrBJrflercr aKTyanbHbrM Anfl co3qaHr4fl,
eneKTpouuofi KoMrloHeutnofi 6a^:u cucreM npeo6p a3oBaHr4fl 14 ynpaBn eHkrfl
sneKTponuraHvIeM B KoHTeKcre petrreHkrfl. eaxHefiureft 3a4av.v oHeproc6epexeHvrfl..

, 3. CreneHr HoBI{3HbI pe3yJrbraroB Aucceprarlrrn H HayrrHbrx
rloJrolr enuit, Bbt Hocl{Mbrx Ha 3arrlnTy

Bce pe3ynbrarbl kI HayrrHbre rroJrolxeHr4r, BbrHocr{Mbre Ha 3arrIVA, o6raAaror
HayqHofi HoeragHofi. K ux rrucny cneAyer orHecrz cneAyroulr4e.

1. lIpeaJIo)KeHa SIa:uxo-MareMarurrecKar MoAenb HarpeBa BbrcoKo-
JIerHpoBaHHbIX KpeMHI,IeBbIX rrJracrnH, o6ny.raeMbrx c Hepa6ovefi cropoHbr
HeKofepeHTHbIM floroKoM I,I3nyrreHkrfl, IrocroflgHofi rrJlorHo crv, ocHoBannafl. Ha
ypaBHeHvrr Hecralll4oHapHofi renronpoBoAHocrz, yrrnTbrBarouafl upeo6pa3oBaHue
norpe6rqeNdoft I{crorrHI4KoM H3nyr{eHkrfl, MorrIHo crr B rrJrorHocrb rroroKa



kr3nyrre[vrfl\ BrrktflHvre reMrreparypbl rroAno)KKH Ha ee reflJloeMKocrb, fIJIorHOcrb 14

crerreHb qepHorbr rroKpbrrur pa6ouefi cropoHbl, [pofHo3l4pyroqaq kI3MeHeHHe

TeMrreparypbr frJracTHHbr oT MOIIIHO CTI1I HCTOr{HVKA }I3nyqelJl/.fl 14 BpeMeHH OT

Harrilrbnofi TeMrreparypbr ao 960 "C c orKJIoHeHHeM MeHee 2,5 o .

2. YqaHoBJreHbr 3aKoHoMepHocrI,I H3MeHe:nuit crpyKTypno-QasoBblx

ceoficre a Bbrcorbr 6aprepa LLlorrKI4 B cl4creMe CrlSi, BbI3BaHHbIe ee 6ucrpofi

repMoo6pa6orrofi (-7 c) HeKorepeHTHbIM rloroKoM Ll3nyrleHkrfl, flocrotssofi

MorrIHo crvr co cropoHbr KpeMHI,It B arnroc$epe Nz, 3aKnroqarcilIuect B

$opvrzpoBaHr4r4 rrpu reMrleparype 6onee 400 "C cJIofl CrSiz c pinMepaMu

Kpr4crarrurrecKr,rx 3epeH or 200 Ao 500 HM 14 BoJlHoo6pasHofi nrop$oloruefi

noBepxHocrr,r, o6ycroereHHofi reHepaunefi sarcatrcuiL 3a crrer e$$erra

Kupren nana v krx rocneAyrorqefi ge$opnaalllloHHo-cruMynzpoBausofi

Ar{$$yzuei1 a B 1.nana3oHe reMrreparyp or 450 Ao 500 'C - B $opvrrapoBaHnu
crJralreHHoro MuKpopenre$a rpaHI4tIbI CrSiz/Si, xapaKrepz3yroqeficq sHcorofr

6aprepa lllorrrz -0,61 B. :
3. BrrqBJreHbr 3aKoHoMepHocru H3Mesesufi crpyKTypHo-Qa3oBblx ceoficrs u

Bbrcorbr 6aprepa [lorrrz B cI4 creMe Ni/Si, BbI3BaHHbIe ee 6rrcrpofi

repMoo6pa6orxoft (-7 c) HeKorepeHrHbIM rroroKoM Ia3nyqeHr4fl, rlocrotuuofi

MorrlHocru co cropoHbl KpeMHI4t B arvroc$epe Nz, 3aKnroqarcIlluec.fl B

o6pa^:oBaHnkr Qasu Ni2Si rrpr4 reMrreparype 200 "C, ckrnnrJnAHoro cJlo.f,,

coAep)Karrlero Sasu Ni, Ni2Si ra NiSi, npv reMneparype 300 'C u crpyKrypHo-

oAHopoAHoro cnof, opropona6nqecrofi Qasu NiSi B [lzrarra3oHe reMrleparyp or 350

Ao 550 oC, noropufi B r,rHrepBaJre reMrreparyp o6pa6orKll or 400 Ao 450'C

xapaKTeplr3yerctr pa3Mep aMkr KplIcraJIJII4ToB or 100 Ao 200 HM, crJlalreHHofi

rpaHrallefi pas4eJla G KpeMHHeM H Bblcorofi 6aprepa -0,63 B.

4. O6sapy)KeHbr 3aKoHoMepHocrl4 I,I3MeHerruit crpyKTypuo-Sa3oBblx

csoficrB H Bbrcorbr 6aprepa [LIorrKH B cllcreMe Ni-Pt-V/Si, rpoucxoA{rllue nocJle

ee 6ucrpofi repMnr{ecxofi o6pa6orKl,I (-7 c) rIpH reMneparype or 450 Ao 500 oC

HeKorepeHTHbrM rroroKoM r43nyqeHr4fl. rlocrotnuofi MoIrIHocrI4 co cropoHbl

KpeMHr{fl B aruocsepe Nz, 3aKJrroqarcul4ect B o6pasoBaHnvr opTopon46uqecrofi

Sasu NiSi c rpaHcporarlraosuofi creneHbro ynopqAorleHHocrl4 Ha

orrr,rraKciaalrnux K rIoAno)KKe AoMeHax F-Ni:r Sirz, coAepxaql4x aroMbl Pt,

r{HKopropr4poBaHHbre B 3apoAbrrrru pacryrrlefi Qaau cr4nur\uqa Ha paHHHX cral'uflx

SopvrupoBaHu.rr c cerperaqraefi evrnkrr\HAa nnarI,IHbI Ha Me)K3epeHHbIX lpaHl4Uax,
BKrroqa{ rpaHrarly pa3AeJra c KpeMHr4eM, rIpI4BoAf,IrII{e r $opMI4poBaHI4ro KoHTaKTa

c Bbrcoroir6apsepa -0,71 B.
,5. VcrasoBJreHbr 3aKoHoMepHocrla I,I3MeHerruit crpyKTypno-QasoBblx

csoficrs v Bbrcorbr 6aprepa [lorrxu B cl,IcreMe Ni-V/Pt/Si rpu ee 6ucrpofi

repMoo6pa6orre (-7 c) s r4HrepBaJle reMreparyp or 400 ao 600 "C e arvroc$epe

Nz, rrprrBoAqrlefi 3a crrer Alr$$y::rra Si npu reMrreparype 400 oC, Ni rpl4

reMneparype 450'C 14 Pt rrpkr reMneparype BbIIrIe 500 'C B pe3ynbrare

ilocneAoBareJrbHocrrr Sasonux repexoAoB PtSi-NiSi--Ni*Pt"Si coorBercrBeHHo
K SopvrupoBaHuro Ha rpaHr,rqe pa3Aena c KpeMHpIeM crpyKTypHo oAHopoAHoro
cJror co crJrax(ennofi vrop$orornefi 14 yMeHblxeusofi 4eSexrHocrbto fpaHHIIbI
pa3Aena NixPtysi/Si, B Koropofi upur reMrleparype 550 "C ynerur{eHue ronilIHHbI



rrJreHKra Ni-V or 20 Ao 40 HM o6ycnoBJrlrBaer yMeHbIrreHLIe Bblcorbl 6apsepa

[lorrxll or 0,83 lo 0,80 B.

flolyueHHbre B Akrcceprapr HoBbre HayqHble pe3ynbrarbl v rIoJIo)KeIIIdfl')

BbrHocrdMbre Ha 3arrlllry, npeAcraBJlflror co6ofi rorHrrecKl,I cBfl3aHHyro vr

o6ocuoBaHHyro MeroAoJroruro $opvrzpoBaHns 6ucrpofi repMutrecrofi o6pa6orrofi

6aprepHbrx cJroeB Anfl AktoAoB LL[oruLr c rpe6yevruvrll KoHTaKTHrIMI4 csoficrBaMH.

HosugHa KoHcrpyKTr4BHbrx 14 TexHoJroruqecKpIX peureHufi rIoATBeplKAeHa

lolyrreHHbIMI,I fIareHT aM:a Ha Iaso6pereHnt.

4. O6ocnoBaHHocrb tr AocroBepHocrb BbIBoAoB rr peKoMeHAaunfi,

cQopwtyJrHpoBaHHbIx B Allccepraul{n

BrrBoAbr r4 peKoMeHAaur4r4, rrpeAcraBJreHHble B Auccepra:!:an, o6ocnoBaHbl

I4CIIOJIb3OBaHI4eM I,I3BeCTHO|O MaTeMarl{qecKofo armapaTa qI'IcJIeHHOfo pellleHl4fl

3a1aq1v Hecrarluouapnofi TerrJrolpoBoAHocrr,r, a raKlKe rIpHMeHeHI4eM

coBpeMeHHbrx MeroAoB vr rexHHKI4 I4ccneAosaHHfi crpyKrypHo-$a3oBblx,

sneKrposnsnuecKr{x v KoHTaKrno-6apbepHbrx ceoficre: pacrpoBafl 3neKrpoHHafi.

Mr4KpOCKOrrHfl, npocBeqHBaroulafl 3neKTpoHHafl MI{KpOCKOrrH.fl rlnocKI4X 14

nolepeqHbrx cevenraft, rpocBer{HBaroilIafl gneKTpoHHaf, 4z$parrrvfl, o6paruoe

pesepSopAoBcKoe paccerHr{e, peHTreHoBct<uit Sa:onufi aHaIrvr3, aroMHo-cI4JIoBaq

Mr4KpocKorrl4fl, qerbrpex3oHAogHff MeroA, I43MepeHvrfl, BoJIbr-aMrIepHbIX

xapaKTeprIcTI4K.
Pesylrrarbr Aucceprarlnvr r4crroJrb3yrorcfl B cl4creMax y[paBneHr4fl HarpeBoM

rrJracrltr s o6opyAonaHr4u 6rrcrpofi repvruqecKoia o6pa6orxu I4 TexHororl4rrecKHx

ilpoqeccax SopvrupoBaHur KoHraKTHbrx crpyKTyp l43Aenufi elerrpouHofi rexHHKI4.

5. Hayunan, [paKTurrecKafl, 3rcoHoMlrqecKafl v colluaJrbHafl

3HaqgMocrb pe3yJrbraroB Aucceprarluu c yKa3aHIreM peKoMeHAaqufi tlo Hx

IICTIOJIb3OBAH[IIO

Hayuuar 3Harr[rMocrb pe3ynbraroB AucceprarJur 3aKJIroqaercfl, B

ilonyqeHnkr HoBbrx g:na:auir, o 3aKoHoMepHocrf,x rexHoJlorufi SopuupoBaHHfl
rrporr)KeHHbrx kr 6es4e$eKTHbrx 6aprepHblx cJIoeB Anfl AI,IoAoB Lllorrrcvr c

MaKcktMa6uofi reMrreparypofi oKcrrnyaralr4vr or *100 ao +175 "C. llpeglo)KeHa

Sraauno-MareMarr,rqecKafl MoAenb rrpoUecca HarpeBa KpeMHHeBbIX rIoAno)KeK

HMrlynbcoM HeKorepeHTHofo H3nyrrelntrfl. rlocrotHrlofi MoIrIHo crkr, ocHoBaHHafl' Ha

ypaBHe;g.in]/- Hecrarluouapnofi TerrJrorrpoBoAHocrr4 H yrllrrblBarouafl

upeo6pa3oBaHlre uorpe6rseuofi racrorrHrrKoM H3nyrrelnufl. oneKrpHqecrofi

MOITIHO CTr4 B TTJIOTHOCTb MOTTIHO CTId rrOTOKa r'r3nyrreHkrfl\ TeMrleparypHble

Lr3MeHeHHfl. IIJIOTHO CTr\ TeIJIOeMKOCTT{ rr CTeTIeHLI rrepHoTbl MarepHara noKpblTl{fl

pa6o.refi cropoHbr rroAJrolrKr4, rlporHmrrpyrcqafl H3MeHeHI4e reMreparypbl

rroAno)KKtr or MorrlHocrH rrcrorrHr4Ka H3nyrreHvrfl kr BpeMeHI4 rIpH HarpeBe or

Harrarbuofi TeMneparypbr c orKJroHeHr4eM MeHee 2,5 o . YcrasoBJIeHbI

3aKoHoMepHocrr4 kr3Meuenufi crpyKTypno-$a3oBblx ceoficrB I,I Bblcorbl 6aprepon

lllorrrcu, rpoucxoAf,rrlr4x B pe3ynbrare 6rtcrpofi repMl4rrecxofi o6pa6orKz (-7 c) v

a3orHofi cpe4e crpyKryp CrlSi, Ni/Si, Ni-Pt-V/Si, Ni-V/PtlSi.



ilparcr[qecKafl 3HarruMocrb 3aKJrroq aercfl B ToM, rrro c LIcfIoJIb3oBaHHeM
pazpa6oraHHoia $uzvrKo-MareMarurrecxofi MoAena HarpeBa BbrcoKonerrrpoBaHHhrx
KpeMHIIeBbIX IIJIaCTHH nOCTpOeHa CHCTeMa ylpaFneHrrfl HafpeBoM B ycTaHoBKaX
6ucrpofi TepMoo6pa6orxz. Pa^:pa6oraHHaf, TexHoJroruq SopvrzpoBaHz,f,
6aprepHofo cJlo.f, Ar4ol;a lTlorrrz 6rrcrpofi repMoo6pa6orr<ofi cgcreMhr CrlSi
Iro3BoJlfler B 1,4 pffia yMeHbIrrI,ITb rlJlorHocrb ilp.flMoro ToKa rro cpaBHeHgro c
cucreuofi Mo/Si-6aprepa. llpe4no)KeHHan rexHoJroru.f, $opnrnpoBaHyt
6aprepHoro croq trkrol:a TTTorrxH 6ucrpofi repMoo6pa6oryofi cgcreMbr Ni/Si
rro3Bon,fler Ao 1,15 pffia yMeHbrlrurb Benr4rruHy rrpqMoro HanpffK e;glvfl, rro
cpaBHeHl4ro vonu64eHoBblM 6apreponr. TexHolorl4,rr co3AaHrr{ 6aprepHoro cJrorr
ALIoAa lllorrI<pr 6ucrpofi repMoo6pa6orr<ofi cr4creMbr Ni-Pt-V/Si rro3BoJrrer
ilonyrraG 6aprepHble cJIokI Anfl AHoAoB lllorrrr c paqxlrpeHHbrM TeMrreparypHbrM
A]1.ana3oHoM sKcnnyarar\Vw. Paspa6otaHHafl TeXHoJIoTL{tr SopvrupoBaHufl,
6aprepHblx cJIoeB AHoAoB [lormz 6ucrpofi repMoo6pa6oryofi clrcreMbr Ni-
V/PtlSi rro3BoJl.f,er Ao 1,18 pa3ayMeHbruvtrb rlpf,Moe Harrpflxrep1vrflro cpaBHeHgro c
PtSi/Si 6aprepoM, rIoJIyqeHHbrM crarlzoHapHofi repnroo6pa6orrofi .

3rco noM Hq ecK afl gnatrn Mocrb co crol4T Bo BHeApe :nkr:a pe3ynbraroB pa6oru
B rIpoH3BoAcrBo ttrcSewrfr 3neKrpounofi rexHr4Kr4 OAO (I4HTE|PAJb
ylrpaBn,f,rotuat KoMrraHl4fl xonAuHra (I4HTE|PAJI) u cr4creMbr ynpaBn e1prfl.
HarpeBoM ycraHoBoK 6rrcrpofi ' TepMoo6pa6orru rIJracrHH rrpog3BoAcrBa
OOO <lIepcneKTHBHbIe HHHoBaukIoHHbIe rexHoJlort4z). Crozrr,rocrr [poAyKrJ*vH,
Bblrlyllleusofi c zcrroJlb3oBaHlleM pe3ynbraroB Alrccepra\vvr B TerreHve roAa
cocraBJlqer 6oJree 3,35 MJrH. 6enopyccKr4x py6nefi, r{To rroATBepxAaerc,rr aKTaMr4
H C rr oJr b3 o B aH v fl p e 3yn bT aTo B A H c c ep T Ar\r4kr.

Couuanrnxq 3HaqllMocrb pe3ynbraroB Alrccep rar\krvr cocrorrr B
rroBbllxeHvhr KoHKypeHTocrloco6uo}Tvr [poAyKrJkrr 14 oKcrropTHoro rroreHrlkrarra
6enopyccKl4x ilpeAnpusrufi gneKTponuofi rpoMbrrrrneHHocrr4, coxpaH eHkrvr vr
yBenI4rIeHLru KoJII4qecTBa pa6ouzx MecT Ha [peArlpvrflTvrflx gneKTponsofi
rrpoMhrrxJreHHocTH.

F. Oty6lurconaHHocrb pe3yirlTaroB Arrcceprarlnn B HayqHofi rterrarq

llo pe3ynbraraM rlpeAcraBneHHbrx B Ar,r ccep rar\Hu r{ccneAoeaugfi
ouy6nuKoBaHbl 64 uayr{Hhle pa6oru, H3 HHX 1 rraonorpaSux , 17 crareff o6reuou
7 ,4 avropcKoro Jrvrcra, coorBercrByloqvx nyHKTy 19 llonoxeHgfl o rrpucyxAeHr4r{
yr{eHbIX crenesefi kr npHcBo eHwvr yqeHbIX zsauuir BAK, 8 crarefi B ApyrHX
HayrrHhIX r'r3AaHuxx, 2l crarbfl B MarepnaJrax HayrrHhrx xouSepeHqufi, 17 regucoB
AoKnaAoB Ha Hayr{Hbrx xon$epeHur4rx.

HoezgHa KoHcTpyKTHBHbIX vr rexHoJlorur{ecKlrx peruenufi rroATBepxAeHa
ronyqeHHbIMI{ 5 enpaszficxuuu rrareHTaMu u 13 rrareHT aMrPecny6Jrr4Kr,r Eenapycr
ua ugo6pereHrafl.

Bce rloJlo)Kenkrfl Aucceprar\krw, BbrHocuMbre Ha 3axIVTy, a rarcKe pa3Aenbr
Al'IccepTar\vrkr I4 aBTopeSepara oTpaxeHbl n ony6nl4KoBaHHbrx MaTepr4 aJrax.



7 . CoorBercrB ne oQopMJr eH \rfl rucceprarl H tr rpe6ona Hnq M BAK

O$opnaJIeHHe Al,Iccepra\uv v aeropeSepara coorBercrByer rpe6on aH:zflM
I4ncrpyKul{I4 o tlopflAKe oSopur envrfl, Ar4ccep rar\r4n, Arrccep rar\uu B BHAg
HayrrHoro AoKnaAa, aBTopeSepara AkIcceprarp4r vt ny6nuxa\uit 11o reMe
ArrccepTaqHr4.

AnropeSepar orpaxaer coAepxaHue AzcceprarluoHnofi pa6oru, BhrBoAbr H
IIOJTO)KerIIdI, KOTOpbIe BbIHO CflTCfl, Ha 3arllkrTy.

8. 3arueqaH[fl rro Ancceprarlnlr

1. B Auccepra\ukr He TIpLIBoA flTcfl, KoHKperHbre 3HaqeHrrf, MorrlHocrefi
HcrorrHr4Ka H3nyrreHvIfl, Anfl 6ucrpofi repnruqecKort, o6pa6orxu, o6ecneqrBarcilI1ae
Hafp eB Kp eMHI{e BrIX rIJIacrI4H Ao Suxczp oBaHHbrx 3Harre :nufi reMrreparyp.

2. He rrpuBoAflTcfl TorrHocrl{ 3araHarfl (onpe4eneHzr) TeMrreparyp
6ucrpofi repuvqecKofi o6pa6orne (mana 4).

3. I4z reKcra AacceprarJLrr4 He tcHo, KaKHM o6pa^:ovr olpereJr-flJrocb, rrro
BpeMf, HarpeBa Ao Sasonoro nepexoAa He rrpeBhrrrraJro 40 c? (c. 63).

4. B rJIaBe 2 <<MeroAbI rIoAroroBKI4 14 krccreAoBaHufi crpyKTyp) cneAoBano
6u npuBecrn AaHHbIe o6 zcnoJIb3oBaHHoM 1^nfl r,r3Mepe :euit reMrreputyp $asonux
repexoAoB nr4poMerpe <<1-epvrocxon-f00- I ) (c. 63).

' 5. C rarofi TorrHocrblo o[peAeJlflJlacb rlJlorHocrb MorrlHocrr4 rroroKa
I43nyqeHufl' ee KoHKpeTHa.fl BSIII4LII,dH.A, TepMr4H ((OTKnOHeHr4e) He coBceM
KOppeKTeH' TaK KaK HeH3BeCTHO K rleMy oH OTHOCATCfl.: K Akrana3oHy vrJrvr
KoHKpernofi BeJrr4rrzne (c. 70). .

6. B Al4cce]rraIJupr Bcrperralorc.f, HeyAarrHhre Bbrpa)K envrs. <...o6p arHafl.
cropoHa...)) 6es yxasaHrlfl, K rreMy,6olee roqHo Ha c. 66 <<...Hepa6o\asupa6ouan
cropoHbl KpeMHl{eeofi ilnacrrrHbl), (...Haulyunefi Boclpor43BoAt4Mocrbro
sneKrpoQzsrauecKl4x csoficrB. . .) (c. 88); oreqarKr4 B Ha3BaH vflx rJraBhr 4
(. . . CR/SI) (c. 7 I), rJIaBbI 5 (. . .NI/SI) (c. 86) npaBunbHoe o6ogHaqeHr4e
xI4MI{rrecKIax oJIeMeHToB CrlSi u Ni/Si , c. 73 - pzcyHoK 4.2 6es rroAnr4ckt.

3aueqaHvrfl' He 3arparllBaror 3alrlurqaeMbrx noJrolKe vuit 14 BbrBoAoB,
rlpeAcraBJreHHbrx B Ar4cceprarJvrn, kr He cHIDKaror nay.trofi, lpaKTl4uectrofi,
3 Ko HoMHrre c Ko fi z c oqz aJrbHo it zHa'rull o cre fi n onyqeHHbrx p e3ynbraro B.

9. CoorBercrBue Hayq nofi nna.n uQI{ Ka Il H H cor{cKarerq yueuofi crerreHq,
Ha KoTopyrc oH rrpeTeHAyeT

' llo coBoKynHocru rIpeAcraBJIeHHbIX H HayqHo o6ocHoBaHHbrx pe3ynbraroB,
noATBepxAeHHbIX HayTIHbIMH ny6lurarrnflMr B xrypHanax BbrcoKoro HafrHoro
ypoBHt 14 MaTepuanaMr4 AOKIaAOB fIO TeMe Ar4ccepTat]J1.I:g- HA HarrHbrx
rouSepeHllHf,x, Hcrronb3oBaHHblx MeroAoB I4ccneAoeaggfi vr r4HTep[p era\vvr
[onrIeHHbIX pe3ynbTaToB MOXHO CAenaTb BhrBoA o TOM, qTO COI4CKaTeJrb
Corosres fl.A. coorBercrByer uayuHofi xnarvr S vKaqi,zrr4 AoKTopa TexHptqecKr,rx
HayK rro creqvarbHocru 05.27 "01 Tnep4orenbHa,f, gneKTpoHr,rKa,
paAHo3neKTpoHHbIe KoMrIoHeHTbI, MI4Kpo- u HaHogJreKTpoHkrKa, upn6opu Ha
KBaHroBbrx eS$exrax.

rrpr4



10. 3arcJrrorreHue

[ncceprarJvrfl Coroereea flpoctaria ArexcaHApoBur{a flBnrflercfl
3aKoHrrenuofi rcnanz$vKallzonnofi nayuuofi pa6orofi, rroArorosreHHofi
coplcKareJleM caMocrosreJrbHo (nayvnrrfi KoHcynbraHT AoKTop Susurco-
MareMarurrecKrIx HayK, AorIeHT, ilpo$eccop xaSe4pu Sn:u.recKofi oneKTpoHr4KLr 14
HaHorexHoJlorufi EelopyccKoro rocyAapcrBeHHoro yHzBepcnrera fafi4yr fI.I4.),
coAep)Karqefi HoBbIe HayrrHo-o6ocuoBaHHbre pe3ynbrarbr, coBoKyrrHocrb Koropbrx
f,BJIflercfl cyilIecrBeHHblM BKnaAoM B pa3Blrrr,re rexHoJroruit co34annfl, v
vro4uQzKarJur4 TBepAoreJIbHbIX vrzgerruit Mr.rKpo- vr HaHo3neKTpoHrrKH) vl
coorBercrByer rpe6onaHrlf,M rIyHKTa 2I lloloxeHnfl, o rrpucy]K1eqr4kr )nreHbrx
crerreHefi u [pLIcBoenlau yrreHblx gsauufi.. Co4ep)KaHr4e Ar,rccepraUr4oHHofi pa6oru
fionHocrbro coorBercrByer orpacnu TexHHrrecKHX HayK rro upoQulro
creIII4aJIbHocrI4 05.27 .01 - Tnep.UoreJlbHas eneKTpoHrdKa, paAr4ooneKTpoHHbre
KoMrroHeHTbI, MrIKpo- I4 HaHo3neKTpoHr,rKa, npu6opbr Ha KBaHToBbrx aSQerrax.

Cquraro, r{To Conogres -fpocnan ArexcaHApoBr,rq 3acnyxr4Baer
rIpHcy)K AeHvrfl, yveuofi crerleHl4 AoKTopa rexHr{rrecKr,Ix HayK rro cleqlraJrbHocrl4
05.27 .01 - Tnep.uoreJrbHafl 3neKTpoHI4Ka, paAuooneKTpoHHbre KoMrroHeHTbr,
MHKpo- H HaHooJIeKTpoHr4Ra, npn6opu Ha KBaHToBbrx essenrax 3a
KOHIIenTyanbHOe pa3BHTr4e aKTyanbHofo HayrrHofo HarrpaBrre]Hufl,
((sHeproeQQercruBHble rexHoJI orkrv'1^Irfl co3AaHnr SoroHHhrx Mr{Kpo3neKTpoHHbrx
crpyKTyp) vr lonyqeHHble [prrHrlr,rrpraJrbHo HoBhre pe3ynbrarbr, coBo(ynHocrb
Koropblx tBJlf,ercfl KpyrrHbIM AocrDKeHHeM B AaHHoit o6tacrn, BKJrroqaroque:

paspa6orKy Szsuxo-MareMarr4r{ecxofi MoAenu HarpeBa
BbIcoKonen4poBaHHbIX KpeMHIaeBbrx rrJracrr..rH, o6nyvaeMbrx c o6parnoft cropoHbr
HeKorepeHTHbIM hororou I43nyrreHufl, flocroflguofi nJrorHo crvr, ocHoBaHnofi Ha
yp aBHe HraLI H e craIIpIoH apHo fi renr oilpo BoAH o crr4, yrrr4TbrBaroqefi up e o6p as on anvre
norpe6rqeNaofi pIcrorrHI4KoM I43nyrre Hkrfl MorrlHocrra B rrJrorHocrb rroroKa
E3nyrreHufl) Blrr4flH'kre reMfleparypbl noAnolKKr{ Ha ee rerrJroeMKocrb, rrJrorHocrb H
crerleHb r{epHorbl noKpbITHq pa6ovefi cropoHbr, rrporHoaupyrcqefi r43MeHeHkre
TeMleparypbl rIJIacrHHbI or MoruHocrrr r,rcrorrH[Ka Lr3nyqeHl1lfl kr BpeMeHH or
Harrarbsofi reMrreparypbr ao 960 "C c orKJroHeHLreM MeHee 2,5 %o;

ycraHoBJIeHHbIe 3aKoHoMepHocrn H3MeHeluuit crpyKTypHo-Sa:oBbrx
csoficre H Bblcorbl 6aprepa l[orrKr4 B cr4creMe CrlSi, Bbr3BaHHbre ee 6ucrpofi
TepMoo6pa6omofi (-7 c) HeKorepeHTHbrM rroroKoM r43nyrreHns. rrocro,rrHnofi
MOITIHOCTI4 CO CTOpOHbI KpeMHr{{ B aruoc$epe Nz, 3aKJrroqarcrrlHecfl B

sopvrnpoBaHrrH rrpH reMneparype 6onee 400 "c crrofl crSiz c pa3Mep aMfvr
KpI4cr€uIJIHrIecKnx 3epeH or 200 Ao 500 HM H BonHoo6pasnofi nrop$onoruefi
noBepxHocrl,I, o6ycnoereHHofi reHeparluefi saxaHczfi 3a crrer s$$ercra
Kupreu Aana v r{x rocneAyroqefi 4e Sopnaarlr4oHHo-crlrMynr4poBauuofi
Al{QQyzueir., a B nr4ana3oHe reMlreparyp or 450 Ao 500 oC - s SopvrupoBaHurl
crJlaxeHHoro Ml4KpopenreQa rpaHI4IIbI CrSiz/Si, xapaKrepr43yroqefics sHcorofi
6aprepa TIlorrrcu -0,61 B, qro rro3BoJr.rrer co3AaBarb 6aprepHbre cJror.r c
yBenHrreHHofi s 1,4 pasa rrJlorHocrbro trpflMofo roKa rro cpaBHeHr4ro c 6aprepoM
Mo/Si;



- BbrflBneHHbrfi MexaHrr3M $opnrupoBaHzf, 6aprepHblx cJIoeB !.nfl AI'IoAoB
ITlormpr c yMeHbrrreHr4eM Ao 1,15 pa3a npflMoro Harlpflrxenvrfl. rlo cpaBHeHl4ro c

naonpr6AeHoBbrM 6apreponr nocpeAcrBoM 6ucrpofi TepMoo6pa6omn cHcreMbl

Ni/Si r,rMrrynbcoM HeKorepeHTHoro H3nyrreHns, rocroflsHofi MoIrIHo crvr,

Bbr3brBarouefi npr HarpeBe Ao reMrreparypbl or 400 ao 450 "C sa -7 c e cpe4e N2

o6pasoBaHrre B pe3ynbrare Sasonux ilepexoAoB Ni---NizSi-NiSi crpyKrypHo-

oAHopoAHofo cJrof, Lr crna)Keuuofi rpaHlrrlbr pa3Aena NiSi/Si c yMeHblxessofi

frJrorHocrbro 4e$er<roB rI Bblcoroit,lapsepa [IorrKrI -0,63 B,
- 3aKoHoMepHo crr4 H3MeHe:nuit crpyKTypHo-Sa3oBbIX cnoficrn H Bblcorbl

6aprepa Tllorrrcu B Ni-Pt-V/Si rpr4 o6nyueHr4u r4MnynbcoM HeKorepeHrHofo

r43nyrreH4fl frocrofluuofi MorrlHocrv) 3aKnroqarcrrlaect B ToM, rITo ee HafpeB B

reMneparypHoM Anana3oHe or 450 ,qo 500 oC sa -7 c B cpeAe N2, rro3Bonrrolrll4e

ilonyrraru 6aprepHbre cJrou Anfl Ar4oAoB Lllorrxv e pacIxI4peHHbIM reMneparypHblM

[r4ana3oHoM sKcrrny ara\vrvr 3a cr{er SopvrrapoBaHplt B pe3ynbrare

rrocneAoBarenbHocrr4 $a:onrrx repexoAoB Ni--Ni2Si-NiSi cJIoeB NiSi,

coAep)Kaurkrx aroMbr Pt, rrHKopnopl4poBaHHble B 3apoAbIIIrH pacryuefi Qasn
er4nvrr4ra Ha paHHr4x crarvrflx SopvrupoBaHn.f, c cerpefaqprefi PtSi Ha

Mex3epeHHbrx fpaHr,rqax, BKITOT{afl fpaHI4IIy pa3Aena c KpeMHI4eM, rITO

o6ycloBJrr4Baer QopnrnpoBaHue KoHraKroB c Bblcorofi 6aprepa lllorrrcu -0,71 B;

ycraHoBJreHHbre 3aKoHoMepHo crr4 Blrvrfl:avrfl. HarpeB a evrerevru Ni-V/PtlSi c

rolulzuofi crroq Ni-V or 20 Ao 40 nvr v cJrofl Pt -40 svr HMrlynbcoM

HeKorepeHTHoro r43nyrreHvrfl, nocroflusofi MoIrIHocrr4 Ao reMneparypbl 550'C 3a
-7 c B cpeAe N2, 3€rKJroqarorrluecfl n Sopnu4poBaHuu 6apbepHblx cJIoeB !.nfl AHoAoB
TIlormu pac[rr4peHHoro r.eMrleparypHoro Ar4aila3oHa 3KcnnyurarJvrv c

yMeHbrxeHrreM Ao . 1,18 pa3a rrprMoro Hanpt)K enr4fl, rlo cpaBHeHl4ro c PtSi/Si

6aprepovr, nonyqeHHbrM crarlnonapnofi TepMoo6pa6orxofi, rrro o6ycnoBJleHo

cr4HTe3oM B pe3ynbrare rrocneAoBareJlbHocrl4 Sasonux [epexoAoB

PtSi+NiSi-NixPtysi crpyKrypHo-oAHopoAHoro cJron co crJla)Kessofi

vropSolorzefi 14 yMeHbrueHHofi aeSeKrHocrbro rpaHnubl pa3Aena NixPtysi/Si, B

xoropofi yBenuqeHue ronrrluHbr ITJIeHKH Ni-V or 20 Ao 40 nu npHBoALIr K

yMeHbIIIeHI,Irc BbIcoTbI 6aprepa L[IorrKI4 or 0,83 lo 0,80 B.

O$zuuamuufi ornoHeHr,
AoKTop rexHl4rrecKl{x HayK, npo$eccoP,

3 aBeAyro uJprfi n a6 op arop rae I
Mr4KpO- LI HaHO CeHCOpVrKvr

focy4apcrBeHHoro
H ayrrH o- IIpo p13 BoA crBe H Ho fo

o6reAra :ae:aufl. <<Ourura, orlTosn eKTpo HI4 Ka
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