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RM. ,ZJ;.11. MeH,neneeBa 

OT3bIB 

OcpRURMbHoro onnoHeHTa 

Ha ,nRccepTaUROHHYID pa6oTy CyxaHOBOH EKaTepRHhI AH,npeeBHhI 

«HH3KoqacTOTHWI BR6paUHOHHWI aKTHBaUHH pacnnaBOB B npouecce 

BI>IpaIURBaHHH KpHCTannoB XHMHqecKHX coe,nRHeHHH MeTo,naMH HanpaBneHHOH 

KpHCTannR3aUHH», npe,ncTaBneHHOH Ha COHCKaHRe yqeHOH CTeneHH KaH,nR,naTa 

XHMHqecKHX HayK no cneuRanhHOCTH 05.27.06-TeXHOnonUI H o6opy,noBaHRe 

.nnH npOH3BO)J;CTBa nonynpoBO)J;HHKOB, MaTepRanOB H npR6opoB :meKTPOHHOH 

TeXHHKH. 

1. AKT)'aJihHOCTb TeMbI JJ.HccepTauuu 

,[(RccepTau1rn CyxaHoBoli E.A. nocm1meHa aKTyanhHOR npo6neMe onTRMR3aum-1 

pocToBoro npouecca MOHOKpRcTannoB R3 pacnnaBa. Pa3pa6oTKa MeTo,nRK 

B03,neliCTBHH Ha pacnnaB .nm1 pa3nHqHbIX pocTOBbIX KOHqmrypaUHH H 

BbipamRBaeMhIX MaTepRanOB HBnHeTCH O)J;HHM H3 Ba)l{HbIX HanpaBneHHH 

COBpeMeHHbIX Rccne,noBaHRH, npoBO)J;HMbIX c uenhlO ynyqnieHHH xapaKTepRCTHK 

nonyqaeMhIX KpHCTannoB. 3TOH TeMe nocm1meHO orpoMHOe KOnRqecTBO pa6oT, 

MHOrRe H3 KOTOpbIX c ycnexoM peanR30BaHhI B TaKHX npoueccax, KaK 

BbipamRBaHRe nonynpOBO)J;HHKOBbIX MOHOKpHCTannoB TennypR,na Ka,nMmI H 

PTYTR, HenRHeliHo onTRqecKRX MOHOKpRcTannoB 6opaTOB 6apm1 H nRTH.H. 

ITepBbIH ocHOBHOH pe3ynhTaT TaKRX B03,nelicTBHH - R3MeHeHRe rR,npo,n;RHaMRKR 

pacnnaBa, o,nHaKO npR KOne6aTenbHbIX B03,neRCTBH.HX B03MO)l{H0 TaK)l{e 

R3MeHeHRe CTPYKTYPhI pacnnaBa. l1ccne,noBaHRe nepBonpRqRH CTPYKTypHoro 

ynyqrneHHH npe,ncTaBn.HeT Ba)l{HYID 3a,naqy ,nnH IlOHHMaHHH B3aHMOCB.H3H Me)l{,ny 

ycnoBR.HMH pocTa R xapaKTepRCTRKaMR BbipameHHoro KpRCTanna. ITpoBe,neHHbie 

aBTOpOM HCcne,noBaHH.H MOryT 6bITb HCITOnh30BaHbI ,nnH OilTHMMbHOro no.n6opa 

napaMeTPOB BH6paUHOHHOrO B03)J;eHCTBHH Ha pacnnaB, B TOM qRcne c yqeTOM 



Bem;ecTBa pacrrnaBa, a TaK )l{'.e .n:m1 cpaBHeHlUI pa3HOpO.ZJ:HbIX MeTO.ZJ:OB B03,n:eiiCTBIUI 

Ha pacrrrraB no CTerreHH HX BJ1HJIHH51 Ha ero crpyKTYPY· 

2. ,11,ocToBepuocTb u o6ocuosauuocTb pe3yJILTaTOB .uuccepTauuouuoro 

UCCJie,LlOBaHUH 

06oCHOBaHHOCTb pe3yITbTaTOB o6ecrreqHBaeTC51 rrpHMeHeHHeM KOMIIJleKca 

COBpeMeHHbIX rrpe:U:H3HOHHbIX MeTO.ZJ:OB aHarrH3a )l{'.H.ZJ:KOH H TBep,n:oii <l>a3bI, a 

HMeHHO - MeTO.ZJ: KOM6HHa:U:HOHHOro pacce.HHH.H CBeTa, peHTreHOBCKruI .ZJ:H<l>paK:U:lUI 

(P<I> A aHarrH3) H .n:H<l><l>epeH:a:HarrbHa.H cKaHHpyIOm;rui: KarropHMerpH.H. 

,L(orrorrmnerrbHO TBep,n:a.H <l>a3a 6blrra rrpoaHarrH3HpoBaHa c IIOMOIIJ;bIO peHTreHo

<l>rryopec:u:eHTHOro aHarrH3a, a rrpHMeCHbiii cocTaB o6pa3:U:OB 6bm orrpe,n:erreH c 

HCIIOJlb30BaHHeM Macc-crreKrpOMeTpHH c HH.ZJ:YKTHBHO CB513aHHOH IIJ1a3MOH. 

,L(ocTOBepHOCTb rrorryqeHHbIX ,n:aHHbIX o6ecrreqHBaeTC51 CTaTHCTHqecKHM 

MaCCHBOM rrorryqeHHbIX ,n:aHHbIX H HX BOCIIpOH3BO.ZJ:HMOCTbIO. Bee H3MepeHH51 

rrpOBO.ZJ:HITHCb c HCIIOJlb30BaHHeM o6opy,n:oBaHH51 Be,n:ym;HX 3apy6e)l{'.HbIX 

rrpoH3BO.ZJ:HTerreii. KpoMe rrpoqero, <l>H3HqecKHii 3KcrrepHMeHT corrpoBO)l{'..ZJ:aJICH 

qHcrreHHbIM MO,n:errHpOBaHHeM ( c rrpHMeHeHHeM BepH<l>H:U:HpoBaHHOH qHcrreHHOH 

Mo,n:errH) TerrrroMaccorrepeHoca ,n:rr.H )l{'.H,n:Koii <l>a3bI. 

,L(aHHbie H pe3yITbTaTbI .ZJ:HCCepTa:U:HOHHOH pa60TbI 6bIJ1H rrpe,n:cTaBrreHbI Ha 

Be,n:ym;HX HayqHbIX Me)l{'.,n:yHapo,n:HbIX KOH<l>epeH:U:H.HX B o6rraCTH pocTa 

KpHcTaJIITOB: European Conference on Crystal Growth ECCG4 (Glasgow. UK.17-20 

June 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, pe3yrrbTaThI, H3JlO)l{'.eHHbie B ,n:HccepTa:U:HH, 6hIITH orry6rrHKOBaHbI B 

crre,n:yiom;Hx )l{'.ypHaJiax: Journal of Crystal Growth H CrystEngComm. 

3. Hosu3ua uayqub1x noJio~euuii, BbIBO.LlOB u peKoMeu.uauuii .uuccepTauuu 

HoBH3Ha rrpHBO.ZJ:HMbIX ,n:ttccepTaHTOM ,n:aHHbIX 3aKJIIOqaeTc.H B o6Hapy)l{'.eHHH 

cpeHoMeHa H3MeHeHHJI crpyKrypHoii xapaKTepHCTHKH pacrrrraBa rrpH BBe,n:eHHH B 

Hero aKCHaITbHbIX HH3KoqacTOTHbIX BH6pa:u:Hii (AHB); orrpe,n:erreHHe CTerreHH 
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M3MeHemrn cTpyKTYPHOH xapaKTepHCTMKM B 3aBMCMMOCTM OT BpeMeHM M 

MHTeHCMBHOCTM AHB, M TeMrrepaTypbI pacrrrraBa .n.m1 opraHMqecKMX M 

HeopraHMqecKMX pacrrrraBoB; orrpe.n.erreHMe pa3HMI(bI TeMrreparypb1 rrrraBrreHMH M 

TeIIJIOBoro 3$$eKTa rrrraBJieHMH KpHCTanJIOB, Bbipam:eHHblX B ycrrOBMHX 

TepMoKOHBeKI(MM M rroTOKOB rrptt AHB. IlorryqeHHbie pe3yrrhTaTbI II03BOJIHIOT 

COCTaBMTb ycrroBHYIO cxeMy 3HepreTMqecKMX ypoBHe:H: KpMCTanrra M pacrrrraBa rrpH 

TepMOKOHBeKI(MM M BH6pal(MOHHOH KOHBeKI(MM, B03HMKaIOm:e:H: B TMrrre no.n. 

.n.e:H:cTBMeM AHB. 

4. IlpaJITuqecKoe 3uaqeuue peJyJihTaToB pa6oThI 

,ll.ttccepTaHTOM 6hlrra C03,ll.aHa qttcrreHHaH Mo.n.errb .n.rrH pacqeTa 

TeIIJIOMaCCOIIepeHOCa, KaK B )Klf,ll.KOH, TaK M TBep,ll.OH $a3aX. C ee IIOMOII.J:bIO 

aBTOpOM 6brnM rrorryqeHbl pe)KMMbl ,ll.JIH BH6pal(MOHHOro pocTa c rrpHMeHeHMeM 

AHB, B KOTOpbIX <PopMa <PpoHTa KpttcTanJIM3al(MM M3MeHHrracb OT BbirHyToro .n.o 

IIJIOCKOro M .n.anee ,ll.O BOrHyToro. 

Pa3pa6oTaHa M peantt3oBaHa 3KcrrepttMeHTanbHaH ycTaHOBKa .ll.JIH crreKrpocKOIIMM 

KOM6MHal(MOHHOro pacceHHMH CBeTa B pacrrrraBax, B KOTopo:H: M30TepMHqHOCTb 

o6oeMa pacrrrraBa IIOMep)KHBanacb B npe.n.errax + 1 °C. KoHCTPYKUMH ycTaHoBKM 

rro3BOJIHJia BBO.ll.MTb AHB B pacrrrraB rrorpy)KeHMeM B Hero MHepTHoro .ll.MCKa. 

KpoMe Toro, aBTopoM 6brna orpa6oTaHa MeTO.ll.MKa C'beMKM KPC-crreKrpoB 

pacrrrraBOB XMMMqecKMX coe,ll.MHeHMH B IIIMpOKOM ,ll.MaIIa30He TeMrreparyp: ,ll.O 370 

oc. 

5. 06maH xapaKTepucTuKa pa60TbI 

,ll.ttccepTal(MH CyxaHoBo:H: E.A cocTOMT M3 BBe.n.eHMH, qeTb1pex rrraB, 3aKrrIOqeHMH c 

BbIBO,ll.aMM M crrttcKa JIMTeparypbI. Co.n.ep)KaHMe pa6oTbI M3JIO)KeHo Ha 13 7 

crpaHMI(aX, BKJIIOqaH 61 pttcyHoK, 15 Ta6JIM1(, M 191 JIMTepaTYPHYIO CCbIJIKy. 

Bo BBe,ll.eHMM aBTOp .n.aeT xapaKTepHCTMKY aKTyanbHOCTM pa6oTbl, ee HayqHOH 

HOBM3He M rrpaKTMqecKOH 3HaqMMOCTM, ,ll.OCTOBepHOCTM M o6ocHOBaHHOCTM 

rrpHBO,ll.MMblX pe3yJibTaTOB, M3JIO)KeHbl uerrM pa6oTbl, OIIMCaHbl o6'beKTbl M MeTO,ll.bl 

MCCJie,ll.OBaHMH. IlpHBO,ll.MTCH JIMqHbIH BKJia,ll. aBTopa, .n.aHHbie no arrpo6al(MM 

pa60Tbl, a TaK )Ke COOTBeTCTBMe co.n.ep)KaHMH pa60Tbl rracrropTy crreuManbHOCTM. 
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B nepsoii r Jiase npHBO,ZJ,HTCH o63op JIHTepaTypbI, cocTOHIUHH H3 .n:Byx qacTeli, H 

co.n:ep)l(amttli B ce6e cymecTB)'IOIUHH B3rnH.n: Ha CTPOeHHe H CTPYKTYPY pacnnaBa, 

a TaK)l(e no.n:po6Hoe pacCMOTpeHHe B03MO)l(HbIX cnoco6oB B03)J,eHCTBHH Ha 

pacnnaB B npouecce pocTa MOHOKpHCTanJIOB MeTO)J,aMH HanpaBJieHHOH 

KpttcTanJIH3aUHH. TipttBe.n:eHHbie JIHTepaTypHbie .n:aHHbie o CTPOeHHH )l(H)J,KOH 

<Pa3bl no3BOJI5II:OT YBH)J,eTb ee cpo,ZJ,CTBO c TBep.n:oli <Pa30H - KpHCTanJIOM; npHBe,ZJ,eH 

o63op MeTO)J,OB aHanH3a CTpOeHH5I )l(H)J,KOCTH, B qacTHOCTH TaKHX, KaK 

peHTreHOBCKaH .n:tt<PpaKUH5I H cneKTpOCKOnH5I KOM6HHaUHOHHOro pacceHHHH 

CBeTa. TipHBe)J,eHbl .n:aHHbie 0 CTpOeHHH pacnnaBOB pa3HbIX KJiaCCOB Beru;eCTB: 

MeTanJIOB, HHTepMeTanJIH)J,OB, nonynpoBO)J,HHKOBbIX coe,ZJ,HHeHHH, H He MeTanJIOB, 

B qacTHOCTH nOKa3aHa B03MO)l(HOCTb npHMeHeHHH cneKTpanbHOro aHanH3a )J,JIH 

BbrnBrreHHH H3MeHeHHH CTPYKTYPbI pacnrraBa B 3aBHCHMOCTH oT XHMHqecKoro 

COCTaBa H TeMnepaTYpbl. Bo BTOpOH qacTH JIHT063opa npHBe,ZJ,eHbl pa3JIHqHbie 

MeTO)J,bl aKTHBaUHH pacnrraBa, no.n:po6Ho paccMOTpeHbl THnbI B03)J,eHCTBHH Ha 

pacnrraB H KJiaCCbl BemecTB, K KOTOpbIM OHM npHMeHHI:OTCH. Oco6o CTOHT 

OTMeTHTb onHCaHHe peanH3aUHH Toro HJIH HHOro MeTo.n:a B03,ZJ,eHCTBHH B 

peanbHOM pOCTOBOM npouecce, qTo noMoraeT oueHHTb ero 3<l><l>eKTHBHOCTb. 

PaccMOTpeHbI B03MO)l(Hbie He.n:ocTaTKH H .n:ocTOHHCTBa MeTo,ZJ,oB, qTo .n:aeT 

B03MO)l(HOCTb HX conocTaBJieHHH. B pe3yJibTaTe npoBe,ZJ,eHHoro JIHT063opa aBTOp 

nOKa3bIBaeT COCTOHTeJibHOCTb HCnOJib3yeMoro B pa6oTe MeTO)J,a ARB H ero MeCTO 

B pH.n:y .n:pyrHX MeTO)J,OB aKTHBaUHH pacnrraBa, TaK)l(e .n:aeTCH o6oCHOBaHHe )J,JI5I 

npoBe,ZJ,eHHH cneKTpOCKOnHqecKHX Ha6mo.n:eHHH 3a CTpYKTypoli pacnrraBa B 

npouecce BH6paUHOHHOro B03)J,eHCTBHH. 

Bo BTOpoii r JiaBe npHBe,ZJ,eHbl pe3yJibTaTbl H onHCaHbl ycJIOBHH qHcJieHHOro 

Mo.n:errttpoBaHHH npoueccoB Tenrro-MacconepeHoca B pacnrraBe B KOH<i>HrypaUHH 

qoxpanbcKoro c BBO)J,OM B pacnrraB BH6pttpyI:Omero Terra - KoaKcHanbHoro c 

UHJIHH,ZJ,pHqecKHM THrJieM )J,HCKa. TipHBe,ZJ,eHa HCnOJib3yeMaH npH MO,ZJ,errHpoBaHHH 

MaTeMaTHqecKaH Mo.n:errb. OnttcaHa ttcnorrh3yeMaH reoMeTpHH, a TaK)l(e pacqeTHaH 

ceTKa, BKJIJ:OqaH onttcaHHe onTHMH3aUHH ceTKH no.n: pernaeMyI:O 3a.n:aqy. Oco6eHHO 

CTOHT OTMeTHTb npoBe,ZJ,eHHYI:O npe.n:BapHTeJibH)'IO BepH<i>HKaUHI:O qHcJieHHOH 

MO)J,eJIH no ,ZJ,aHHbIM <l>H3HqecKoro MO)J,eJIHpOBaHHH, BKJIJ:OqaJ:Omyro B ce6H 

cpaBHeHHe KaK TeMnepaTYp, TaK H CKopocTeH nOTOKOB B THrrre. Mo.n:errttpoBaHHe 

pocToBoro npouecca no qoxpanbCKOMY MaTepttana HHTpaTa HaTpHH oTpa)l(aeT 

peanbHbIH pOCTOBbIM npouecc, a nO)J,TBep)l()J,eHHe KoppeKTHOCTH npoBe,ZJ,eHHOro 
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MO,n:em1poBaHIUI nOKa3aHO KaK COBna,n:eHHH cppoHTOB KpHCTaJIJIH3aUHH, 

noJ1y~ieHHhIX no pe3yJ10TaTaM npoBe,n:eHHhIX cpH3HqecKoro H qHcJ1eHHoro 

3KCnepHMeHTa. no npHBe,n:eHHbIM BO BTOpOH rJlaBe pe3yJlhTaTaM MO)l(HO C):(eJlaTh 

BbIBO):( 0 BhICOKOM ypoBHe HCCJle,n:oBaHH.SI npouecCOB TenJIO H MacconepeHoca B 

HcnoJ103yeMoii pocToBoii KOHcpHrypaUHH c BBe,n:eHHeM AHB, qTo npe,n:ocTaBJl.SieT 

6a3y ):(JI.SI ,n:anoHeiirnero, 60J1ee ,n:eTaJihHoro HccJ1e,n:oBaHH.S1 caMoro pacnJ1aBa. 

B TpeTbeH rnaBe no,n:po6Ho onHcaHa HCnOJlh3yeMa.SI B HCCJle,n:oBaHHH 

3KcnepHMeHTaJihHa.SI ycTaHoBKa, yHHKaJihHa.SI no cBoeii KOHCTPYKUHH. CTOHT 

oco6o OTMeTHTb peaJIH3aumo repMeTHqHOCTH .SJqeiiKH c pacnJlaBOM npH BbICOKOH 

TeMnepaType, no3BOJl.SIIOJ.UYIO npoH3BO,n:HTh coeMKY KPC- cneKTPa pacnJ1aBa, B 

TOM qHcJ1e npH AHB aKTHBaUHH, c TOqHOCThIO KOHTPOJl.SI TeMneparypoI 0, 1 

rpa,n:yc. npHBe,n:eHa MeTo,n:HKa H3MepeHH.SI KPC-cneKTPOB pacnJ1aBa, 

n03BOJl.SIIOJUa.SI nonyqHTb npe,n:cTaBJleHHe 0 CJIO)l(HOCTH npoBe,n:eHHOH 

MeTo,n:HqecKoii pa6oThI. Onpe,n:eJ1eHo xapaKTepHCTHqecKoe cooTHorneHHe Me)l(,n:y 

qacToToii H aMnJ1Hry,n:oii BH6pauHii, no3BOJl.SIIOIUee oueHHTh HHTeHCHBHOCTh AHB 

- aKTHBaUHH. npHBe,n:eHhI H3MeHeHH.SI B cneKTPe pacnJ1aBa opraHHqecKHX H 

HeopraHHqeCKHX BeIUeCTB B 3aBHCHMOCTH OT BpeMeHH H HHTeHCHBHOCTH 

BH6paUHOHHOro B03,n:eii:CTBH.SI. 

B 1.1eTBepTou rnaee npHse,n:eHhl ,n:aHHhie 06 HCCJ1e,n:oBaHHH TBep,n:hIX 

KpHCTaJIJIHqecKHX o6pa3UOB, noJ1yqeHHhIX c npHMeHeHHe MeTo,n:HKH AHB -

aKTHBaUHH pacnJ1aBa. PeHreHocpa30BhIH aHaJIH3 nopornKOB MOHOKpHCTaJIJIHqecKHX 

o6pa3UOB BbIIlOJIHeH ):(JI.SI IlIHpOKoro TeMnepaTypHoro HHTepBaJia: OT KOMHaTHOH 

TeMnepaTypoI .n:o 650 K, - BKJIIOqa.SJ TeMneparypy nJ1aBJ1eHH.S1 HCCJ1e.n:yeMoro 

MaTepHana. no ,n:aHHhIM ,n:mpcpepeHUHaJibHOH CKaHHPYIOIUeH KaJIOpHMeTPHH 

MOHOKpHCTaJIJIHqecKHX o6pa3UOB ycTaHOBJleHhl TenJIOThl cpa30BOro nepexo.n:a 

KpHCTaJIJI - pacnJ1aB. npHBe,n:eHHhie pe3yJ10TaThI, KoppeJ1J1HPY.S1 H ,n:onoJIH.SI.SI ,n:pyr 

,n:pyra, .SIBHO nOKa3hIBaIOT pa3JIHqHe B TepMO):(HHaMHqecKHX xapaKTepHCTHKax 

HCCJle,n:yeMhIX o6pa3UOB, no3BOJl.SI.SI rJ1y6)1(e noH.SITh cyTh AHB - aKTHBaUHH 

pacnJ1aBa. 

TaKHM o6pa3oM, conocTaBJl.SI.SI pe3yJ10TaThI qHcJ1eHHoro Mo,n:eJ1HpoBaHH.S1 TenJ10 -

MacconepeHoca npH HCnOJlh30BaHHH MeTo,n:HKH AHB, HCCJ1e,n:oBaHH.SI H3MeHeHHH B 

KPC- cneKTPaX pacnJ1aBa npH BBe,n:eHHH B Hero BH6paUHOHHoro B03,n:eiicTBH.SI, H 

TepMO):(HHaMHqecKHX CBOHCTB KpHCTaJIJIHqecKHX o6pa3UOB MO)l(HO c,n:eJlaTh BbIBO):( 
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0 xapaKTepe H3MeHeHHH B pacrrnaBe, H 0 BnmIHHH JTHX H3MeHeHHH Ha KaqecTBO 

BDipam:.aBaeMhIX KpHCTannoB. 

4. OcuoBHbie 3aMeqauue no pa6oTe 

3aMeqaHmI K pa6oTe BKmoqa10T: 

1. 3rjJrjJeKmU8Hocmb AHB-8o3oeucm8Wl Ha pacnJZa8 Humpama 

HampWl 071eHeHa 0.11.Jl rjJuKcupo8aHHbZX llacmombz u eenullUHbZ 

uHmeHCU8Hocmu 8u6pa71uoHH020 8030eucm8Wl, ee 071eHKa 8 6onee wupoKoM 

OUana3oHe 8U6pa71UOHHblX pe:J1CUM08 6bZJ1.Q 6bl 8eCbMQ UHmepeCHOU. 

2. ~aHHbze 1lucneHH020 Mooenupo8aHUJl KOH8eKmU8HbZX nomoKo8 8 

Jllleuxu npu uccneoo8aHuu KPC - cneKmpo8 opzaHullecKux 8eUfecm8 

OOn0.11.HUJlU 6bl KapmuHy conpUllQCmHOCmU 1lUC.11.eHH020 3KCnepUMeHma 

rpU3u1leCKOMy. 

3. Omcymcm8y10m oaHHbZe o cmpyKmypHbZX xapaKmepucmuKax 

8bzpaUfeHHbZX KpucmaJlno8. 

4. Tpe6yem oononHumenbHblX nOJlCHeHUU 3Hepzemu1leCKQJl 

ouazpaJvtMQ (puc.4. 3 ouccepma71uu u puc.12 a8moperjJepama). BenullUHbl 

3HmaJlbnuu nJZa8neHUJl cneOo8aJlO 6bz npo8epumb Ha cepuu 06pm7108. 

5. Bee nonylleHHble 8 ouccepma71uu 8e.11.U1lUHbl xapaKmepU3y10mcJl 

paccllumaHHbZMU cmaHoapmHbZMU omKJZOHeHUJlMU. OoHaKo He yKmaHbZ 

8e.11.U1lUHbl 008epumenbHOU 8epollmHOCmU, C Komopou npOU38eOeHbl 

pacllembz. 

YKa3aHHhie 3aMeqaHmI He H3MeH5IIOT o6meH: rronmK.aTenhHOH ou.eHKH 

pa60ThI. 

3aKJIIOqeuue 0 COOTBeTCTBUU ,LJ.UCCepTauuouuoii pa60Tbl Tpe6oeaHUHM 

Ilono~euuH o npucy~euuu yqeHhIX cTeneueii, YTBep~euuoro 

IlocTauoeneuueM IlpasuTeJibCTBa PoccuiicKoii Cl>e,LJ.epauuu OT 24.09.13 r . .N'2 

842 (.LJ.aJiee - Ilono~euue) 

PaccMoTpeHHa5I .n;.accepTaU.HOHHa5I pa6oTa o6na.n;aeT HecoMHeHHoli 

aKTyanhHOCThIO, a rrpe.n;cTaBneHHhie B HeH pe3ynhTaThl HayqHoli HOBH3HOH H 

.n;ocToBepHoCThIO (CM. pa3.n;en 1 OT3hIBa). Pe3ynhTaThI pa6oThI 6bIJIH .n;ono)l(eHhI Ha 

Me)l(,n;yHapo.n;HhIX H OTeqecTBeHHhIX KOHcpepeHU,H5IX, H orry6nHKOBaHbl B Be.n;ym.ax 
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HayqHbIX )J{ypHanax no pocTy KpHCTaJITIOB. qMcno ny6nMKauuH: aBTOpa 

cooTseTcTByeT KpMTepIDIM n. 13 pa.3,nena II ITono)J{eHIDI (cM. pa.3,nen 2 OT3bIBa). 

ABTopecpepaT M ony6nMKOBaHHbie pa6oThI B nonHoiI Mepe oTpa)J{aIOT co,nep)J{aHMe 

,[(HCCepTaUMH. 

,[(MccepTaUM51 H aBTOpecpepaT HanMCaHbl xopoumM nMTepaTypHbIM 513blKOM. 

Cne,nyeT OTMeTMTb npeKpacHoe ocpopMneHMe ,nMccepTaUMM M aBTopecpepaTa:. 

ITpe,ncTasneHHyIO aBTopoM ,nMccepTaUMOHHyIO pa6oTY B cooTBeTCTBMM c n. 9 

ITono)J{eHMH MO)J{HO KBanMcpMUMpoBaTh KaK Ha~HO-KBanMcpMKaUMOHHyIO pa6oTy, 

B KOTopoiI Ha OCHOBaHMH BbIIlOnHeHHbIX aBTOpOM Mccne,noBaHMH H3TIO)J{eHbl 

HOBbie Ha~Ho-o6ocHOBaHHbie TeXHMqecKMe H TeXHOnorMqecKMe perneHIDI, 

MMeIOIIJ.Me cymecTBeHHOe 3HaqeHMe ,nnH pa.3BHTH51 nepcneKTMBHblX TexHonorMH 

BbipaIIJ.MBaHM51 KpHCTaJITIOB, CB513aHHbie c perneHMeM aKTYaJibHOH 3a,naqM 

HHTeHCHQJMKaUMH H onTMMM3aUMH poCTOBoro npouecca npM pocTe 

MOHOKpHCTaJITIOB H3 pacnnaBa MeTo,naMM HanpaBneHHOH KpHCTaJITIH3aUMH. 

pa6oTa CyxaHoBoiI E.A. «HM3KoqacTOTHa51 

BM6paUMOHHa51 aKTMBaUIDI pacnnaBOB B npouecce BbipaIIJ.MBaHIDI KpHCTaJITIOB 

XHMHqecKMX coe,nMHeHMH MeTo,naMM HanpaBneHHOH KpHCTaJITIM3aUMM» no 

cpopMyne H o6naCTH HCCne,noBaHM51 COOTBeTCTByeT cneuMaJibHOCTH 05.27.06 -

«TexHonorMH H o6opy,noBaHMe .nm npOH3BO,LlCTBa nonynpoBO,LlHHKOB, 

MaTepMaJIOB H npM6opoB 3neK'TpOHHOH TeXHMKM». 

B qacTu <l>opMyJJLI cneuuaJJbHOCTH: n. 1. Pa.3pa6oTaHa MeTo,nMKa 

noCTJ)OeHMH M sepMcpMKaUMM qMcneHHoil Mo,nenM npouecca TennoMacconepeHoca 

B KOH,LleHCHpOBaHHbIX cpa.3aX npM BbipaIIJ.MBaHMH KpHCTaJITIOB MeTo,naMH 

HanpaBneHHOH KpHCTaJinM3aUMH pacnnaBOB, B TOM qMcne npM HX aKTMBaUMH 

aKCHaJibHbIMH HH3KoqacTOTHbIMH BM6paUM51MM; 

B qacTu <l>opMyJJLI cneuuaJJbHOCTH: n.4. Pa.3pa6oTaHhI annapaTypa M 

MeTO,LlMKa HCCne.nosaHIDI C'fPYKTypHblX xapaKTepMCTHK pacnnaBOB MeTO,LlOM 

KOM6MHaUMOHHOro pacceHHIDI CBeTa B6nM3H TeMnepaTypbI KpHCTaJITIM3aUMH npM 

aKTMBaUMH pacnnaBa aKCHaJlbHblMH HH3KoqacTOTHblMH BM6paUH51MM; 

B qacTu <l>opMyJJhI cneuuaJJhHOCTH: n.5. 3KcnepMMeHTaJibHO 

ycTaHoBneHbI 3aKoHoMepHocTM M3MeHeHMH cTpyKTYPHhIX xapaKTepMCTMK 

pacmrnBOB CTIO)J{HOro XHMMqecKoro COCTaBa no.n B03,neiICTBMeM TeMnepaTYpbI H 

KOHBeKTMBHbIX BM6paUMOHHblX noTOKOB B6nM3H TeMnepaTypbI KpHCTaJITIM3aUMH H 
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nOKa3aHa 11X B3al1MOCB5I3b co crpyKTypHbIM COBeprneHCTBOM Kp11CTaJIJIOB, 

BbipaIIJ;irnaeMhIX MeTO):(aM11 HanpaBJieHHOH Kp11CTaJIJil13aI.JJf11 pacnJiaBOB 

Cq11TaIO, qTo ,n:11ccepTar.i:110HHa5I pa6oTa CyxaHOBOH EKaTep11HbI AH,n:peeBHhI 

Ha TeMy «H113KoqacTOTHa5I B116paQ110HHa5I aKTl1BaQ115I pacnJiaBOB B npor.i:ecce 

Bbipal1(11BaHl15I Kp11CTaJIJIOB Xl1M11qecKl1X coe,n:11HeHl1H MeTo,n:aMl1 HanpaBJieHHOH 

Kp11CTaJIJil13aQ1111», npe,n:cTaBJieHHa5I Ha COl1CKaH11e yqeHOH CTeneHl1 KaH,n:11,n:aTa 

XHMH:qecKHX HayK no cneQ11aJibHOCTl1 05.27.06 - TeXHOJIOrl15I H o6opy,n:oBaHHe 

):(JI5I npoH3BO):(CTBa nonynpoBO):(HHKOB, MaTepHaJIOB 11 npH6opoB 3JieKTpOHHOH 

TeXHHKH, no CBOeMy o6'beMy 11 co,n:ep)l(aHHIO B noJIHOH Mepe COOTBeTCTByeT BCeM 

Tpe6oBaHl15IM nyHKTa 9 IloJIO)l(eHl15I 0 npHCY)l():(eHl111 yqeHbIX CTeneHeH, 

YTBep)l(,n:eHHoro IlocTaHOBJieHHeM IlpaB11TeJibCTBa Pocc11H:cKo:H: <l>e,n:epaQHH OT 

24.09.13 r. N2 842, BAK P<l>), a ee aBTop - CyxaHoBa EKaTep11Ha AH,n:peeBHa, 

HeCOMHeHHO, 3aCJIY)l(l1BaeT np11cy)l():(eHH5I yqeHOH CTeneHH KaH,n:11,n:aTa 

XHMH:qecKHX HayK no cneQHaJibHOCTl1 05.27.06 - TeXHOJIOrH5I H o6opy,n:oBaHHe 

):(JI5I npOH3BO):(CTBa nonynpoBO):(HHKOB, MaTepHaJIOB H np116opoB 3JieKTpOHHOH 

TeXHHKH. 

OqmQHaJihHhIH onnoHeHT, 

.[(OKTOp XHMHqecKl1X HayK, npocpeccop, 

3aBe,n:yroll(HH na6opaTopHe:H: 

TexHonorHH HaH0MaTep11aJIOB .IJ:JI5I 

cpoTOHHKH<l>e,n:epaJibHOro 

rocy,n:apcTBeHHoro 6ro,n:)l(eTHoro 

yqpe)l():(eHl15I HayKH I1HCTHTYT o6II(eH 

cpH3HKH HM. A.M. IlpoxopoBa 

PoccHH:cKo:H: AKa,n:eM11H HayK 

<I>e,n:opoB IlaBeJI IlaBJIOBHq 

119991 r. MocKBa, yn. BaB11JI0Ba, ,n:. 38 
ppf@lst.gpi.ru 

OcpHQHaJihHhIH TenecpoH +7-499-5038292 

Il. Il. <l>e,n:opoB 
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