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YTBEP)l{,[(AJO 

KTOp 

OT31IB BE,n:YIUEH OPr AHl13AfU1H 

3aKphIToro aKIJ,HoHepHoro o6mecTBa «HayqHo-Hccne,n;oBaTenhcKHiI HHCTHTYT 

MaTepHanoBe,n;emurn Ha ,n;HccepTaI(HOHH)'IO pa6oTy CyxaHoBoli EKaTepHHhI 

AH,n;peeBHhl «HH3KoqacTOTHaH BH6paI(HOHHaH aKTHBaI(HH pacnnaBOB B rrpm~ecce 

BhipaIIJ:HBaHIDI KpHCTanilOB XHMifqeCKHX coe,n;HHeHHH MeTo,n;aMH HarrpaBJieHHOH 

KpHCTannH3anHH», rrpe,n;CTaBJieHeyIO Ha COHCKaHHe yqeHOH CTerreHH K~aTa 

XHMlfqeCKHX HayK no crreQHanhHOCTH 05.27.06 - TeXHonorHH H o6opy,n;oBaHHe 

.LJ:IlH IIpOH3BO,l1;CTBa rronyrrpoBO,n;HHKOB, MaTepHanOB H rrpH6opoB 3JieKTpOHHOH 

TeXHHKH. 

1. AKTyaJibHOCTb TeMbI JJ.DCcepTao:uu u ee 1ea-.uMocTb JJ.JIH JKOHOMDKD 

PoccuiicKoii ct>eJJ.epau:uu 

B COBpeMeHHOM MHpe rronyqeHHe MHOrHX MOHOKpHCTanJIOB rrpoHCXO,n;HT c 

rrpHMeHeHHeM pa3JilfqHhIX MeTo,n;oB pocTa H3 pacnnaBa. lfa pacnnaBa rronyqaioT 



mrn:6onee KpynHble MOHOKpHCTaJIJibl, B qacTHOCTH TaKHX MaTepHaJIOB, Kai< 

KpeMHHii, repMamrii, coe.z:urneHIDI rpymn>I A1B6 H A 3B 5, neiiKocanqmp, 

pa3.JllRHhie THIIhl OilTJlqeCKHX H Jia3epm,1x MaTepHaJIOB. B '.}TOH CBH3H Bonpoc 0 

COOTHOIDeHHH ycJIOBHH pocTa c KaqeCTBOM nonyqaeMblX o6pa3l(OB oco6eHHO 

BIDKeH. BJIHHHHe KOHBeKTHBHoro TeITJioo6MeHa B pacITJiase Ha CTPYKTYPHOe 

COBepmeHCTBO H pacnpe.n;eJieHHe npHMeceii: B paCTyn(eM KpHCTaJIJie HBJIHeTCH 

BIDKHhIM npe.n;MeTOM HCCJie,ZJ;OBaHHH H o6ycJiaBJIHBaeT 6oJibmoe KOJIJlqeCTBO pa6oT 

no Mo.n;epHH3al(HH Cyn(eCTBYIOIIUIX MeTO,ZJ;OB HanpaBJieHHOH KpHCTaJIJIH3al(HH H3 

paCITJiaBa. TipHJIO)l(eHHe noCTOHHHhlX H nepeMeHHhIX TeITJIOBblX, m<yCTJlqeCKHX H 

MarHHTHhIX noneii: K paCITJiaBy, a Tai< jl(e Bpam;eHHe H BH6pal(HH pOCTOBOro THrJIH 

HJIH noMem;eHHoro B paCITJiaB XJIMJlqeCKH HHepTHOrO Tena no3BOJIIDOT B pH,ZJ;e 

cnyqaeB HHTeHCH<)>Hl(HpOBaTb H ynopH,ZJ;OqJIT(, TeITJIOMacconepeHOC, qro MO)l(eT 

noJIO)l(HTeJibHO CKa3aTI>CH Ha KaqecTBe KOHeqHoro KpHCTaJIJia. B 3aBHCHMOCTH OT 

HCnOJib3yeMoro MeTO,ZJ;a H ero MO,ZJ;H<)>HKal(HH, KOHrpOJib 3a o6pa3yroIIJ;HMHCH B 

)l(H,lJ;KOH <)>a3e nOTOKaMH H ynpaBJieHHe HMH He Bcer.z:i;a B03MO)l(Hhl B nOJIHOH Mepe, 

qTo OrpaffffqHBaeT YHffBepCa1IbHOCTb MeTO,ZJ;a no OTHomemno Km< K MaTepHany 

pacITJiasa, Tm< H K <J>opMe H reoMerpHH pocToBoro THrJIH. Cpe,ZJ;H Bcex B03MO)l(HhIX 

MeTO,ZJ;OB BBe,ZJ;eHHe BH6pal(Hii: B paCITJiaB n03BOJIHeT HaH60Jiee 3<)><)>eKTHBHO 

ynpaBJIHTb KOHBeKTHBHhlMH noTOKaMH B paCITJiaBe. EOJibIDHHCTBO HCCJie,ZJ;OBaHHH 

0 CBH3H B03,ZJ;eHCTBHH c KaqecTBOM nonyqaeMbIX KpHCTaJIJIOB paccMarpHBaIOT 

TeITJIOMacconepeHOC B paCITJiaBe Km< OCHOBHOH <)>aKTop, onpe.n;eIDIIOIIJ;HH 

CTPYKTYPHOe coBepmeHCTBo pacTym;ero KpHCTaJIJia. TipH 3TOM nepexo.n; OT MaKpO 

xapaKTepHCTHK paCITJiaBa, Km< )l(H,lJ;KOH <)>a3bl, K MHKpO crpoemno KpHCTaJIJia Kai< 

TBep.z:i;oii: <)>a31>1, qacTo ynycKaeTCH H3 paccMorpeHIDI npoQecc <)>a3oBoro nepexo.n;a 

pacITJiaB - KpHCTa.JIJI. B npe.n;cTaBJieHHoii: .n;HccepT3.l(HOHHOH pa60Te aBTop npoBeJI 

,ZJ;eTaJibHhIH aHaJIH3 Kpaii:He aI<TYaJibHOH npo6JieMbI - B03MO)l(H0 JIB H3MeHHTh 

CTPYKTYPY pacITJiasa nyreM BHemHero BOJ.n;eii:CTBHH Ha Hero H Kai< 3TH HJMeHeHHH 

Moryr noBJIHHTh Ha KaqecTBO B1>1pam;HBaeM1>1x KpHCTaJIJIOB. HcnoJib3YH QeJibIH PM 

B33.HMO,ZJ;OnOJIIDIIOIIUIX COBpeMeHHhIX MeTO,ZJ;OB aHaJIH3a crpyKTypbI H 



TepMOXHMIReCKHX xaprucrepHCTHK KO~eHCHpOBaHHbIX q><l3 ro1ccepTaHT .l(aJI 

n;eJTh1ii PM OTBeTOB no .l(aHHOii aKTyaJThHOii npo6neMe. 

2. ~OCTOBepHOCTb H ofioceoeaeeoCTb pe3yJibT3TOB .a:accepTaQHOHHOro 

HCCJie,LJ:OB3HHB 

IIpHMeHeHHe KOMilJieKca B3aHMO,l(OnOJIIDIIOin;HX H pa3Jlffl1Hh1X no CBOeii 

<l>mlflleCKOH npHpO,l(e MeTO.l(OB n03BOIDIIOT rOBOpHTb 06 o6ocHOBaHHOCTH 

nonyqeHHhIX pe3yJThTaTOB, a BOCnpOH3BO.l(HMOCTb nonyqeHHhIX .l(aHHhlX H HX 

cTaTHCTlflleCKasI o6pa6oTKa - 06 H3 .l(OCTOBepHOCTH. B pa6oTe npHBe.l(eHD1 .l(aHHble 

cneicrpOCKOillfllecKHX - Pel> A H KPC - MeTO.l(OB nccne.l(OBfillIDI, a TaK )Ke 

pemreHo<l>nyopecn;emHoro aHaJima H .l(H<l><l>epeHU;HaJThHOii CKaHHpyromeii 

KaJIOpHMeTpHH, MaccneicrpOMeTpHH c ~KTHBHO CBH3aHHoii nJia3MOii. Bee 

npHBO.l(HMbie aBTOpOM pe3yJinTaTnl 6nIJIH nonyqeHDI Ha COBpeMeHHOM 

o6opy.l(OBaHHH BblCOKoro ypoBHH. KpoMe npoqero, ro1ccepntn;m1 co.l(ep)KHT 

pe3yJThTaTbl qffCJieHHoro MO.l(eJIHpOBaIIIDI, n03BOIDIIOin;He nonyqHTn 

.l(onoJIHHTeJThHyro HH<l>opMan;mo o TenJioMacconepeHoce B nccne.l(yeMOM o6neMe 

pacnJiaBa H on;eHHTn ero BJIHj{ffHH Ha nonyqeHHhie pe3yJThTaTbl H c.l(eJiaHHhie 

BbIBO.l(bl. 

IIpHBO.l(HMbie ro1ccepTaHTOM .l(aHHhie 6MJIH npe.l(CTaBJieHDI Ha Be.l(yln;HX HayqHD1x 

Me)K.l(yffapo.l(HDIX KOH<l>epeHU;HHX B o6nacTH pocTa KpHCTaJIJIOB: European 

Conference on Crystal Growth ECCG4 (Glasgow. UK.17-20 Jlllle 2012), 17th 

International Conference on Crystal Growth and Epitaxy (August 11-15, 2013, 

Warsaw, Poland), E-MRS Spring meeting (June 25-29, 2014, Lille, France). KpoMe 

Toro, pe3y1ThTaTDI, H3JIO)KeHHb1e B ro1ccepTan;irn, 61>IJIH ony6JIHKOBaHbI B TaKHX 

BblCOKopeiinrnroBnIX ~HaJiax no TeMe ro1ccepnu~ KaK Journal of Crystal 

Growth H CrystEngComm. 

3. Hoea1ea eay'llHbIX noJio~eeaii, Bbteo.a:oe a peKoMee.a:anaii .a:accepTanee 

ABTopoM BnepBMe noKa3aHO, qro BH6parurn c HH3Koii qaCTOToii norp~eHHoro B 

)KH.l(KOCTb Tena (XHMlftleCKH HHeprHoro .l(HCKa) npHBO.l(HT He TOJThKO K H3MeHemno 

TennoMacconepeHoca B o6'beMe pacnJiaBa, HO H K mMeHemno CTJ>YKTYPnI caMoro 



paCIIJiaBa, q'fQ npmIBIDieTCH B IDMeHemrn «t>opMbI H CMem;emrn Koop;urnaT 

Ma.KCHMyMOB IIHKOB mrreHCHBHOCTH Ha cneKrpax KOM6HHau;HOHHOro paccemnm 

cBera (KPC). AinopoM 61>urn paccMOT})eH1>1 mMeHeHIDI B cneKrpax KPC HeCKOJThKHX 

XHMWJeCKHX coe;urnemrll, OTHOCHIIlHXCH Ka.K K opra.HH11eCKHM, Ta.K H K 

HeoprrurnqecKHM Bem;ecrnaM. OneHKa Ha6mo,n;aeMI>IX cneKrpaJThHblX mMeHemm 

npoBe,n;eHa Ka.K OTHOCHTeJThHO npo,n;o.JDKHTeJThHOCTH H mrreHCHBHOCTH 

BH6paI.I;liOHHOfO B03,ZJ;eHCTBHH, Ta.K H OTHOCHTeJThHO TeMileparypbI paCIIJiaBa 0,ZJ;Ha.KO 

aBTOp He Orp8HH11H.ITCH pacCMOT})eHHeM O,ZJ;Horo JIHIJTh iKH,D.KOfO COCTOHHHH, HO Ta.IOKe 

HCCJie,ZJ;OBaJI H KpHCTa.JIJIHllecme o6pa3UI>I - MOHOKpHCTaJIJThl HHTpaTa mrrpHH, -

BMpam;eHH1>1e B KOH«i>lfi'YPau;HH 1Ioxpam,cKoro Ka.K c npHMeHeHHeM AHB 

B03,n;eiiCTBHH Ha pacIIJiaB, Ta.K H 6e3 Hero ( 'fPa,n:Hll;HOHHbIH Mero,n; qoxpam,cKoro ). B 

pe3yJThTaTe 6hlJia noKruaHa pruHHUa B TeMITepaType IIJiaBJieHIDI o6prunoB, - OKOJIO 

5°C, - H Be.JIHIIHHe TeIIJioBoro J«l>«l>eKTa IIJiaBJieHHH oKoJio 3 %. Bee npoBO)J.HMhle 

HCCJie,ZJ;OBaHHH npe,n;CTaBJieHbI He TOJThKO ,ZJ;aHHbIMH «l>mlflleCKOro 3KCnepHMeHTa, HO 

H pe3yJThTaTaMH lffiCJieHHoro MO,ZJ;eJIHPOBaHHH, c IlOMOIIl;blO KOTOporo 61>um ,ZJ;aHbl 

peKOMeH,ZJ;au;HH K pocry peaITbHblX MOHOKpHCTaJIJIOB HHT})aTa HaTpHH c 

IlOBblmeHHblM CT})yKTypHblM COBepmeHCTBOM. 

4. IIpaKTe11ectcoe 1ea11eeee pe1yJILTaToB paooTLI 

B xo,n;e npoBe,ZJ;eHHOH pa60Thl 61>rna C03,ZJ;aHa qHcJieHHWI MO,ZJ;eJTh, O'fPIDKaIOIIl;WI 

TeIIJIOMacconepeHOC B KOH,ZJ;eHCHpOBaHHbIX «t>ruax npH pocTe KpHCTaJIJIOB no 

MeTo,n;y qoxpam,cKoro. Mo,n;eJTh ycnemHo BepH«l>HUHpOBaHa c HCITOJTh30BaHHeM 

COilOCTaBJieHHH ,ZJ;aHHblX lffiCJieHHoro H «l>mlflleCKOfO 3KCnepHMeHTa Ha BO,ZJ;HO

fJIHUepHHOBOH CMeCH. c HCilOJib30BaHHeM BblmeynowmyTOH lffiCJieHHOH MO,ZJ;eJIH 

6I>IJIH paCCqffTaffbl pe:>KHMl>I, KOTOp1>1e B peanbHOM pOCTOBOM nponecce Il03BOJIHJIH 

ocym;ecTBHTb KOliTpOJTh 3a «t>opMOH «l>poHTa KpHCTaJIJIH3anHH OT BbirffYTOfO ,ZJ;O 

BOfffYTOfO, BKJIIOqWJ IIJIOCKYJO «t>opMy «l>poHTa. 

B xo,n;e npose,n;eHHH JKcnepHMeHTaJil>HbIX HCCJie,n;osaHHii BJIHHHHH AHB Ha 

CTPYKTYPY pacIIJiasa 61>rna CKOHC'fPyHpOBaHa JKcnepHMeHTaJThHWI »qeJiKa, 

n03BOJIHIOIIl;WI no,ZJ;,ZJ;epiKHBaTI> moTepMffqffOCTb pa6oqero o6'beMa pacIIJiaBa B 



npe.z:i;enax ± 1 °C c B03MO:>KHOCTblO BBO.D;a B paCIIJiaB BH6pupyiomero .D;HCKa. bbIJia 

C03.D;a.Ha 11 OTpa6oTaHa MeTO.D;HKa cneMKH KPC cneKTpa pacrmaBa, B TOM q11cne 11 

IIpH BBe.z:i;eHHH BH6pruurn, B .D;HaIIa30He TeMIIepaTyp OT KOMHaTHOH .z:i;o 370°C. 

5. Ofim:aa xapaKTepecTBKa pafioThI 

):(11ccepTa.I.UUI co.z:i;ep:>KHT BBe.z:i;eHHe, 4 rJiaBbI, pe3yJibTaTbI 11 BbIBO.D;bI, 11 

IIpHJIO)KeHHH. Pa6oTa BKJIJOqaeT 61 pHCYffOK, 15 Ta6~, 191 JIHTepaTypHYJO 

CCbIJIKY H H3JIO)KeHa Ha 13 7 JIHCTax. 

Bo BBe.n;eHHH aBTopoM o6ocHOBa.Ha aKTYaJibHOCTb, HOBIDHa 11 rrpaKTJlqeCKIDI 

3HaqJIMOCTb pa60Tbl, Ha,L1;e:>KHOCTb H .D;OCTOBepHOCTb nonyqeHHbIX pe3yJibTaTOB. 

0IIHCaHbl neJIH pa60Tbl, o6'beKTbl H MeTO.D;bl HCCJie.z:i;oBaHHH, JIJlqHblH BKJI3,l1; 

aBTOpa. IlpHBe.D;eHbI )J;aHHbie no anpo6anHH pa60Tbl H no COOTBeTCTBHIO 

co.z:i;ep)KaHHH pa60Tb1 nacnopTy cneQHaJibHOCTH 05.27.06 - TeXHononrn H 

o6opy.z:i;oBaHHe AJUI IIpOH3BO.D;CTBa IlOJIYIIpOBO.D;HHKOB, MaTepHaJIOB H rrp116opoB 

3JieKTpOHHOH TeXHHKH. 

B nepsoii rJiase .D;HccepTaHTOM .z:i;ocTaTOqffO noJIHo paccMOTPeHbI cyineCTByiom;He 

B033peHHH Ha CTPYKTYPY )KH)J;KOH cpa3bI, BKJIIOqIDJ KaK o6mee TeopeTJlqecKoe 

OIIHCaHHe )KH)J;KOCTII, TaK H cnoco6bI H MeTO.D;bl HCCJie.D;OBaHIDI ee CTPYKTYPbl. 

IlpHBe.D;eHbI B03M0)1(Hble BapHaHTbl B03.D;eHCTBIDI Ha paCIIJiaB, HCilOJib3yeMhie IIpH 

pocTe KpHCTaJIJIOB H3 pacIIJiaBa. Bb1noJIHeH a.HaJIH3 pa3JIHqffbIX cnoco6oB 

COBepmeHCTBOBaHHH MeTO.D;OB HaIIpaBJieHHOH KpHCTaJIJIH3anHH IIpH 

Bblpam;HBaHHH KpHCTaJIJIOB. ):(ocTaToqHo xoporno OIIHCa.Ha oco6eHHOCTb MeTO.D;a 

BBe.z:i;eHHH B pacrmaB ocI(HJIJIHJ>yiomero, XJIMJlqeCKH HHepTHoro Tena, no 

cpaBHeHHID c .z:i;pyrHMH MeTO.D;aMH B03.z:i;eiicTBIDI Ha pacIIJiaB. PaccMaTPHBaeTCH 

B03MO:>KHOCTb ero BJIHHHHH Ha CTPYKTYPY pacrmaBa. Ilo pe3yJihTaTaM nepBoii 

rJiaBbl aBTOpOM o60CHOBbIBaeTCH npe.D;MeT HCCJie.D;OBaHIDI, a TaK )Ke B03MO:>KHOCTb 

npHMeHeHHH Tex HJIH HHbIX MeTO.D;OB a.HaJIH3a CTPYKTYPbI )KH)J;KOH cpa3bl. 

Bo BTopoii rnaBe aBTop rrpHBO.D;HT pe3yJibTaTbI qJICJieHHoro Mo.n;eJIHpoBa.HIDI 

nponecCOB TeIIJIO- H MacconepeHOCa B paCIIJiaBe no.z:i; .z:i;eiiCTBHeM aKCHaJibHblX 

HH3KoqacTOTHbIX BH6pruurn norpy)KeHHoro B pacrmaB .D;HCKa. B .z:i;ocraTOqffOM 



o6'heMe OIIllCaHa npHMeIDllOIIJ,WIC.sI MaTeMaTHlleCKWI MO.D;eJib. IlpHBe.n;eHhl 

pe3yJibTaThI Bep:mpHKaJ.J,IDi lfllCJieHHOH MO.D;eJIH no <f>H3HlleCKOMY 3KCnepHMeHTy, a 

TaK )Ke pe3yJibTaT1>1 npHMeHeHJ:UI qHcneHHoro Mo.zi;eJIHPOBa.HHR K npou;eccy pocTa 

KpHCTaJIJIOB HHTpaTa HarpHR no Mero.zi;y qoxpan1>cKoro. IlpHBe.n;eHI>I pe3yn1>TaT1>1 

lfllCJieHHoro Mo.zi;enHpOBa.HHR TenJioMacconepeHoca npH B03.zi;eiicTBHH Ha pacnJia.B 

aKcHaJibHI>1x ttq BH6proum B ycnoBHRX KpHCTaJIJIH3au;HH. J13yqeHo BnHRHHe 

napaMerpoB AHB B03.zi;eiiCTBHR Ha <f>OPMY <f>poHTa KpHCTaJIJIH3au;HH. 

B TpeThei rna.Be a.BTop npHBo.zi;HT pe3yJibTaT1>1 Hccne.zi;oBa.HHR 06 H3MeHeHHH 

crpynyp1>1 pacnJia.Ba no.a; .zi;eiicTBHeM HH3KoqacroTHoro BH6pau;HoHHoro 

so3.zi;eiiCTBHR. ,[{eTaJibHO OIIllCaHa KOHCTPYKD;HR pa3pa6oTaHHoii yCTaHOBKH .zi;JIR 

C'heMKH KPC cneKrpOB pacnJia.Ba, a TaK )Ke MeTO.D;HKa npoBe.n;eHJ:UI 3KcnepHMeHTa. 

Pa3BHBaIOIIJ,HeC.sI B HCCJie.n;yeMOH )l(H)J;KOH <f>a3e noTOKH HCCJie.n;oBaHbI MeTO.D;aMH 

lfllCJieHHoro Mo.zi;enHpOBa.HHR. IIonyqeHH1>1e a.BTopoM 3a.BHCHMOCTH Me)l()J;y 

cTeneHI>IO CTPYKTYPHI>IX H3MeHeHHii B pacnJia.Be TeMnepaTypoii, BpeMeHeM H 

HHTeHCHBHOCTblO BH6pau;HOHHoro B03.D;eHCTBHR, BbinOJIHeHHbie .zi;JIR pR.n;a 

pa3JIHqffbIX no CBoeii npHBo.zi;e BeIIJ,eCTB, n03BOJIReT rOBOpHTb 0 

<f>Yff)J;aMeHTaJibHOM 3HaqeHHH nonyqeffHbIX pe3yJib TaTOB. 

B -..eTeepToi r naee npHBe.n;eHI>I .D;aHHbie o CTPYKTYPHOM coBepmeHCTBe H 

TepMO.zi;HHaMHlleCKHX CBOHCTBax paCilJia.Ba H KpHCTaJIJIHqeCKHX o6pa3D;OB HHTpaTa 

HarpHR, Bb!paIIJ,eHHhlx c npHMeHeHHeM AHB Bo3.zi;eiicTBHR Ha pacnJia.B H 6e3 Hero. 

Cpa.BHeHHe TenJIOB1>1x 3<f><f>eKTOB nJia.BJieHHR, a TaK )Ke pa3HHD;a B TeMnepaType 

Haqana IlJia.BJieHHR H <f>opMax KpHBbIX HHTeHCHBHOCTH peHTreHOBCKOH .n;H<f>paKD;HH 

n03BOJIRIOT YBH.zi;eTb H COnOCTa.BHTb BJIHRHHe BH6pau;HOHHOH H 

TepMorpa.BHTau;HOHHOH KoHBeKD;HH Ha CTPYKTYPHOe coBepmeHCTBO nonyqaeMbIX 

KpHCTaJIJIOB. 

BhlBO.zi;hl, npHBo.zi;HMI>1e a.BTopoM B nocne.zi;Heii rna.Be, no3BOJIRIOT CBH3aTh Boe.zi;HHo 

pe3yJibTaTbl npoBe.n;eHHbIX HCCJie.D;OBaHHH. 06'b.sICHeHHe nonyqeHHbIX 

3aKOHOMepHOCTeH npHBO.zi;HTC.sI B JIOrH1IeCKH 3a.BepmeHHOM BH.zi;e c DpHBJieqeHHeM 



.a;onoJIHHTeJTuHblX 3KcnepHMeHTa.JTbHbIX .a;filIHb1x pemreHo-(j>Jiyopecu,emHoro 

amUIH3a. 

6. OceoenL1e 1aMe'lanee no paooTe 

3aMeqaHIDI no peu,eH3HpyeMOH pa6oTe MO)KHO C(l>OPMYJIHpOBaTh 

cJie.a;yIDIIU™ o6pa3oM: 

- A1nopy noJie3HO 6Lrno 61>1 npoBecrn ymmepcanIDau,mo .[l;filIHl>IX qn:cJieHHoro 

MO,lJ;eJIHpOBaHIDI AJUI pa3JIHqffblX reoMerpu:qecKHX napaMeTpOB pOCTOBOH 

cu:cTeMbl, B qaCTHOCTH, BBo.a;a KpmepIDI PeliHoJTu.a;ca AIDI xapaKTepu:cTHKH 

BH6pau,HOHHblX nOTOKOB. 

- KaK qaCTb u:ccJie,n;oBaHIDI cJie.a;oBano 6hl npHBecTH .a;filIHh1e o BJIIDIHHH 

napaMeTpOB BH6pHpyroID,ero TeJia Ha 3cpcpeKTHBHOCTb BH6pau,HOHHOro 

B03,lJ;eHCTBIDI H xapaKTep BH6pau,u:OHHblX nOTOKOB. 

- B 3KcnepHMeHTa.JlbHOH qacTH YMeCTHo 6Lmo 61>1 pa3MeCTHTh 6oJiee no.a;po6Hh1e 

.a;aHHble 06 o6paTHMOCTH CTpYKTYPHblX H3MeHeHiffi B pacruiaBe npH pa3JIHqffblX 

TeMnepaTypax H HHTeHCHBHOCTHX AHB Bo3.z:i;elicTBIDI. 

Y Ka3aHHb1e He.a;oCTaTKH He cHIDKruoT o6ID,ero noJIO)KHTeJTuHoro MHeHIDI o .a;u:ccep

Tau,u:oHHoli pa6oTe CyxaHOBOH E.A. 

7. 3aK.JIIO'leeee 0 COOTBeTCTBBB )J.BCCepTaneouuoit paOOTbl TpeooeaeBHM 

Ilonoaceueu o npecy3C.lJ,eeee y'leHLIX cTeneeeit, YTBep3C.lJ,eeuoro IlocTanoe

JieneeM IlpaeeTeJILCTea PocceitcKoit <l>e.IJ.epanee OT 24.09.13 r. N2 842 (.IJ.aJiee 

- Ilonoaceuee) 

,ll;u:ccepTau,HOHHWI pa6oTa BhlnOJIHeHa Ha BblCOKOM HayqHOM ypOBHe, o6Jia

.a;aeT HeCOMHeHHOH aKTYa.JlbHOCTblO, a nonyqeHHble pe3yJTuTaTbl HOBH3HOH H .a;oc

TOBepHOCTblO. C.a;eJifilIHble B pa6oTe BhIBO.a;hl H c<POPMYJIHpOBaHHble 3aII(Hlll,aeML1e 

noJIO)l(emrn: a,n;eKBaTHO OTpIDKaIOT HOBH3Hy nonyqeHHb1x pe3yJTuTaTOB. CaMH )Ke 

pe3yJTuTaThl conoCTaBHMbl c pe3yJihTaTaMH .a;pyrHX pa6oT, IlpOBO,lJ;HMbIX B 3TOH 

o6JiaCTH, H 6hIJIH .[l;OJIO)l(eHbl Ha Be.a;yID,HX Me)l(.[l;yHapO.a;HbIX KOH<PepeHD,IDIX no 

pocTy KpHCTa.JIJIOB, a TaK )Ke ony6JIHKOBaHbl B Be.zzyiu,HX 3apy6e)l(HblX ~HaJiax. 

lJHCJIO ny6JIHKau,u:H aBTopa COOTBeTCTBYeT KpHTepIDIM n. 13 pa3.a;eJia II IloJIO)l(e-



HID! (CM. pa3.n;eJI 2 OT3h1Ba). ABTope<PepaT H ony6JIHKOBa.HHbie pa60Tbl B IIOJIHOH 

Mepe orpIDKaroT co.n;ep)l(mrne ,ZJ;HccepTarurn. 

Ilpe.n;CTaBJieHHyIO aBTOpOM ,ZJ;HCcepTau;HOHHylO pa6oTy B COOTBeTCTBHH c II. 9 

IloJIO)l(eHIDI MO)l(}{O KBaJIH<i>HQHPOBaTb Ka.K HayqHO-KBaJIH<i>HKanHOHHyIO pa6oTy, 

B KOTOpoH: Ha OCHOBaHHH BbllIOJIHeHHbIX aBTOpOM HCCJie,ZJ;OBaHHH H3JIO)l(eHbI HO

Bble HayqHo-06ocH0BaHH1>ie TeXJIHllecKHe H TeXHoJiorH11ecKHe pememra, HMe10-

1IU1e cynwCTBeHHoe 3HaqeHHe .n;IDI pa3BIITIDI KOHKypeHTHOH TeXHOJIOrH11eCKOH 6a-

3bl B PoccHH B o6JiaCTH BblpamHBfillIDI CTpYKTYPHO COBepmeHHblX KpHCTaJIJIOB. 

Ilo.rryqeHHL1e pe3yJI1>TaT1>1 HecoMHeHHo 6y.n;yr Bocrpe6oBaHLI B opraHH3ar(llIX 

xoJI,ZJ;HHra OAO «Poc3JieKTpoHHKa», OAO «I'Hpe.ZJ;MeT», 3AO "1-lliM MB". 

,[{11ccepTau;HOHHWI pa6oTa CyxattoBoli E.A. <<HIDKoqacTOTHWI BH6palUfOHHWI ax

THBfilUUI paCIIJiaBOB B npo:Qecce BblpaIIUfBaHIDI KpHCTaJIJIOB XHMH11eCKHX coe,ZJ;H

HeHHH MeTO.ZJ;aMH HanpaBJieHHOH KPHCTaJIJIH3arurn» 110 <PopMyJie H o6JiaCTH HC

CJie,ZJ;OBaHIDI COOTBeTCTByeT CIIelUfaJibHOCTH 05.27.06 - «TeXHOJIOrIDI H o6opy.n;o

BaHHe .n;IDI IIpOH3BO.ZJ;CTBa IIOJiynpoBO.ZJ;HHKOB, MaTepHaJIOB H np116opoB 3JieKTpOH

HOH TeXHHKH». 

B qacTe topMyJILI cneneaJILnocTe: n. 1.Pa3pa6oTaHa MeTO.n;HKa rro

crpoeHIDI H BepH<i>HKalUIH q11cJieHHoli Mo.n;eJIH npo:Qecca TeIIJioMaccorrepeHoca B 

KOH,ZJ;eHCHpOBa.HHbIX <Pa3ax npH BbipamHBaHHH KpHCTaJIJIOB MeTO.ZJ;aMH HanpaB

JieHHOH KpHCTaJIJIH3a:QHH paCIIJiaBOB, B TOM qffCJie npH HX a.KTHBa:QHH a.KCHaJibHbl

MH HH3KOqaCTOTHblMH BH6pa:QIDIMH; 

B lfacTe topMyJILI cneneaJILnocTe: n.4. Pa3pa60TaHL1 arrrrapaTypa H Me

TO.n;HKa HCCJie,ZJ;OBaHIDI CTpYKTYPHbIX xapaKTepHCTHK paCIIJiaBOB MeTO.ZJ;OM KOM6H

Ha:QHOHHOro pacceHHIDI CBeTa B6JIH3H TeMrrepaTypbI KpHCTaJIJIH3aI.I,HH IIpH a.KTH

Ba:QHH paCIIJiaBa a.KCHaJibHbIMH HH3KOqaCTOTHblMH BH6pa:QIDIMH; 

B lfaCTH topMyJILI cneneaJILeocTe: n.5. 3KcrrepHMeHTaJibHO ycTaHOBJie

HbI 3a.KOHOMepHOCTH H3MeHeHIDI CTpYKTYPHbIX xapaKTepHCTHK paCIIJiaBOB CJIO)l(

Horo XHMH11ecKoro COCTaBa 110.ZJ; B03,ZJ;eHCTBHeM TeMIIepaTypbl H KOHBeKTHBHblX 

BH6pa:QHOHHblX IIOTOKOB B6JIH3H TeMrrepaTyp1>1 KpHCTaJIJIH3au;HH H IIOKa3aHa HX 



B3aHMOCBH3h co CT}J)'KTypHbIM COBepmeHCTBOM KpHCTaJl.JIOB, BbiprunirnaeMhIX Me

TO)J;aMH HarrpaBJieHHOM KpHCTaJl.JIH3au;HH pacrmaBOB. 

IlepeqJfCJieHHbie o6JiaCTH HCCJie,lJ;OBaHHH COOTBeTCTByIDT rryHKTaM 1, 4 H 5 

cneIJ,HaJihHOCTH 05.27.06 «TeXHOJIOrHH H o6opy,z:i;oBaHHe ,l1;JIH IIpOH3BO)J;CTBa nony

npOBO)J;HHKOB, MaTepHaJIOB H rrpH6opoB 3JieKTpOHHOM TeXHHKH». 

CqJfTaeM, qro ,z:i;Hccepra1.umHHaH pa6ora CyxaHoBoM: EKarepHHbI AlmpeeB

HbI Ha TeMY «HH3KoqacTOTHaH BH6pall,HOHHaH aKTHBaIJ,HH pacrmaBOB B rrpo:u;ecce 

BbiprunirnaHHH KpHCTaJIJIOB XHMJiqeCKHX coe,lJ;HHeHHM MeTO,lJ;aMH HanpaBJieHHOM 

KpHCTa.rlJIH3aIJ,HH», rrpe,n;CTaBJieHHaH Ha COHCKaHHe yqeHOM creneHH KaH,lJ;H,lJ;aTa 

XHMffqeCKHX HayK no cneIJ,HaJihHOCTH 05.27.06 - TeXHOJIOrHH H o6opy,z:i;oBaHHe 

)J;JIH IIpOH3BO)J;CTBa nonynpoBO)J;HHKOB, MaTepHaJIOB H npH6opoB 3JieKT}JOHHOM 

TeXHIIKH, no CBOeMy o6neMY H co,z:i;ep)Ka.HIBO B nOJIHOM Mepe COOTBeTCTBYeT BCeM 

T}Je6oBaHHHM nyHKTa 9 IloJio)KeHHH o npHcy)K,lJ;eHHH yqeHbIX creneHeli, yrBep

)K,lJ;eHHoro IlocraHOBJieHHeM IlpaBHTeJlhCTBa PoccHlicKoli <l>e,z:i;epa:u;HH or 24.09.13 

r. NQ 842, BAK P<I>, rrpe,z:i;nHBJIHeMDIM K KaH,lJ;H,lJ;aTcKHM ,n;HccepraIJ,HHM, a ee asrop 

- CyxaHoBa EKarepHHa AH,n;peeBHa, HecoMHeHHo, 3acny)KHBaer rrpHcy)K,lJ;eHHH 

yqeHOM CTeneHH KaH,lJ;H,lJ;aTa XHMJiqeCKHX HayK no cneIJ,HaJihHOCTH 05.27.06 -

TeXHOJIOrHH H o6opy,z:i;oBaHHe )J;JIH rrpOH3BO)J;CTBa nonyrrpOBO)J;HHKOB, MarepHaJIOB 

H npH6opOB 3JieKT}JOHHOM TeXHHKH. 

,l(HccepTaIJ.HH paccMOT}JeHa, ,n;oKJia,z:i; 3acnymaH, OT3hIB o6cy)K,lJ;eH H e,lJ;HHornac

HO o,z:i;o6peH Ha HayqHo-TeXHJiqeCKOM COBeTe 0TKphIToro aKIJ,HOHepHoro o6rn;ecT

Ba «HayqHO-HCCJie,n;oBaTeJlhCKoro HHCTHTyTa MarepHaJIOBe,n;eHHH» 20 HOH6pn 

2014 r., rrporoKon NQ 135 

Ilpe,z:i;ce,z:i;areJlh HTC 

f eHepaJibHblR ,lJ;I1peKTOp 

YqeHbIM ceKperap1> HTC ,z:i;.x.H., rrpocp. MlrnaeB B.C. 


