
OT3hIB 

Ha asTope$epaT ,n;MccepTa:u;MM CyxaHoBoii EKaTepMHbI AH,z::i;peeBHbI 

«ID13KOlJACTOTHMI BHEP AQMOHHMI AKTIIBAfUUI 

PACIIJIABOB B IlPOQECCE BbIP Alll11BAHIDI KPl1CTAJIJIOB Xl1MWIE

CKl1X COE)UffiEHIDf METOMMH HAIIP ABJIEHHOH 

KPl1CT AJIJI113AQ1111», 

npe,z::i;cTaBJieHHOH Ha COMCKaHMe yqeHOH CTeneHM KaH,ll;M,ll;aTa XMMMqecKMX HayK no 

cne:u;MaJibHOCTM 05.27.06 -TeXHOJiormI M o6opy,z::i;osaHMe ,ll;JI.H npOM3BO,ll;CTBa nony

npOBO,ll;HMKOB, MaTepMaJIOB M npM6opoB :meKTPOHHOH TeXHMKM. 

1. AiqyaJibHOCTb TeMbl BhlnoJiueuuoii pa6oThl. 

TeMa ,n;MccepTa:u;MoHHOH pa6oTbI aKryanhHa B HayqHoM M rrpMKJia,n;HoM OTHO

rneHMM. Pa6oTa HanpasneHa Ha pellleHMe Ba:>KHOH rrpo6neMbI, CTO.HII(eii nepe,z::i; MaTepM

anose,z::i;aMM M TeXHOJIOraMM rronyrrpoBO,ll;HMKOBbIX MaTepMaJIOB B HaCTO.HII(ee BpeM.H -

pa3pa6oTKe HayqHO - o60CHOBaHHOH 3$$eKTMBHOH TeXHOJIOrMM nonyqeHM.H MOHO

KpMCTaJIJIOB cno:>KHhIX coe,n;MHeHMH c 3a,z::i;aHHbIMM csoiicTBaMM. MeTO,ll;hI HanpasneH

Hoii KpMCTaJIJIM3aI.J;MM pacnJiaBOB, MHTepeCHbIH BapMaHT KOTOpbIX MCIIOJib30BaH B 

HaCTO.HII(eH pa6oTe, .HBJI.HIOTC.H HaM6onee npOM3BO,ll;MTeJibHbIMM, M OCHOBHbie ycMJIM.H 

pa3pa6oTqMKOB MaTepMaJIOB HarrpaBJieHbI MMeHHO B HarrpaBJieHMM COBepllleHCTBOBa

HM.H 3TMX MeTO,ll;OB. IlpaKTMqecKa.H 3Haq11MOCTb ,z::i;aHHoro HarrpaBJieHM.H pa6oT orrpe,z::i;e

JI.HeTC.H cospeMeHHbIMM BbICOKMMM Tpe6oBaHM.HMM K KaqecTBY OCHOBHbIX MaTepMaJIOB, 

npHMeH.HeMbIX B MHpOBOH Ii OTeqecTBeHHOH TeXHMKe, npe:>K,z::i;e Bcero B o6JiaCTM onT0-

3JieKTPOHMKM, COJIHeqHoH 3HepreTMKM, MMKp03JieKTPOHMKM, cpe,n;CTB CB.H3M Ii ,z::i;pyrMX 

HanpaBJieHM.HX, COCTaBJI.HIOII(MX OCHOBY CTpaTer11qecKM Ii MHHOBaI.J;MOHHO 3HaqMMbIX 

OTpacneii pa3BMTM.H OTeqecTBeHHOH Ii MMpOBOH IIpOMbIIIIJieHHOCTM. 

2. 06ocuoeauuocTh u !lOCToeepuocTb JamumaeMhlX noJio~euuii. 

)J;MccepTaHT BbIHOCMT Ha 3all(MTY p.H,ll; HOBbIX CMCTeMaTM3MpoBaHHbIX HayqHbIX 

nono:>KeHMH c pa3JIMqHOH CTeneHblO MX o6oCHOBaHHOCTM (pacqeTbI, MeTO,ll;MKM, 3KCne

pHMeHT ). B :u;eJIOM OHM KOHKpeTHbI M no HayqHoMy co,z::i;ep:>KaHMIO COMHeHMH He BbI3bI

BaIOT. AsTop pa6oThI c<PopMMposan qMcJieHHYIO Mo,z::i;enh npo:u;ecca TennoMacconepe

Hoca B :>KM,ll;KOH $a3e B BapMaHTe TeXHOJIOrMq HanpaBJieHHOH KpMCTaJIJIM3a:u;MM Ii pocTa 

no qoxpanbCKOMy, ,z::i;o6aBMB K HMM 3$$eKT B03,ll;eHCTBM.H Ha pacrrnaB aKCMaJibHbIX 



HH3KOqaCTOTHhIX KOJie6aHHM, nonyqaeMhIX OT norpy)l(eHHOro HHepTHOro Tena onpe

,n;eJieHHOM KOHqmrypm:.J;HH. Pe3yJihTaTOM npHMeHeHHH MO,D;eJIH HBHJiaCb 3KcnepHMeH

TaJibHa.H ,n;eMOHC'TpaQHH B03MO)l(H0CTH HanpaBJieHHOrO H3MeHeHHH Q:>opMbl Q:>poHTa 

KpHCTaJIJIH3aI . .J;HH OT BbITIYKJioro ,n;o BOrHyToro 3a cqeT B03,D;eMCTBHH Ha pacnJiaB pa3-

JIHqHf>IX pe)l(HMOB aKCHaJibHDIX HH3KOqacTOTHblX KOJie6aHHM H o6ecneqeHHH KOHTJJOJIH 

3a BocnpOH3BO,n;HMOCTbIO ynpaBJieHHH Q:>opMoli 3Toro Q:>poHTa. Pe3yJioTaT 3KcnepHMeH

TOB Il03BOJIHJI aBTopy Ha npHMepe HHTJJaTa HaTJJHH, HCTIOJib3YH COTIOCTaBJieHHe 3KCTie

pHMeHTaJibHDIX pe3yJioTaTOB aKTHBHpOBaHHoro H He aKTHBHpOBaHHOrO npoQeCCOB 

TIJiaBJieHHH H KpHCTaJIJIH3aJ:.J;HH ,n;aHHoro CJIO)l(HOro XHMHqecKoro coe,n;HHeHHH, c,n;e

JiaTb pH,n; QeHHblX B npaKTHqecKOM TIJiaHe BblBO):(OB 0 3aKOHOMepHOCTHX npoQeCCOB 

npOHCXO,n;.Hll(HX B pacnJiaBe, B qaCTHOCTH 0 xapaKTepe 'TpaHcQ:>opMaQHH CTJJYKTYPI>I 

pacnJiaBa CJIO)l(HOrO XHMHqecKoro coe,n;HHeHHH B 3aBHCHMOCTH OT TeMnepaTypoI H HH

TeHCHBHOCTH KOJie6aHHM. 

3. Hayquau uosu3ua noJiyqeuublX pe3yJihTaToB. 

nOJibllla.H qaCTb pe3yJioTaTOB HayqHoIX HCCJie):(OBaHHM, npe,n;cTaBJieHHDIX B aB

TOpeQ:>epaTe, nonyqeHa BnepBI>Ie. HaH6onee 3HaqHMhIM HayqHDIM pe3yJII>TaToM npe,n;

cTaBJIHeTCH ycTaHOBJieHHblH aBTOpOM 3Q:>Q:>eKT yBeJIHqeHHH TeTIJIOTbl KpHCTaJIJIH3aQHH 

npH Bbipall(HBaHHH MOHOKpHCTaJIJIOB H3 pacnnaBa 3a cqeT KOHBeKTHBHbIX BH6paQHOH

HbIX TIOTOKOB, cQ:>opMHpoBaHHDIM nocpe,n;CTBOM 3Q:>Q:>eKTHBHoro B03,n;eliCTBHH Ha pac

TIJiaB c TIOMOII(blO HH3KoqaCTOTHDIX KOJie6aHHM. 

4. IIpaKTuqecKa.H 3HaquMOCTb pa6oTbl. 

IIepe,n; aBTopoM pa6oTDI cTOHJia ,n;ocTaToqHo cJIO)l(HaH 3a,n;aqa - pa3pa6oTaTI> 

HayqHI>Ie ocHOBI>I HOBoro 3Q:>Q:>eKTHBHoro TexHonorHqecKoro npoQecca pocTa H3 pac

nnaBa, npe,n;JIO)l(HTb ero OTITHMaJihHbie pe)l(HMbl ):(JIH HCCJie,n;oBaHHoro Bell(eCTBa, HC

CJie):(OBaTb nonyqeHHble MaTepHaJibl H HarJIH):(HO npo,n;eMOHCTJJHpoBaTb 3Q:>Q:>eKT B03-

,n;elicTBHH HH3KoqacTOTHbIX KOJie6aHHM Ha KaqeCTBO KpHCTaJIJIOB. HacKOJibKO MO)l(HO 

cy,n;HTh no TeKcry aBTopeQ:>epaTa, co cBoe.H: 3a,n;aqe.H: aBTop cnpaBHJiaco ycneIIIHO. Ero 

CKOHCTJJYHPOBaHa ycTaHOBKa, BDipall(eHbl KpHCTaJIJibl H TIOKa3aHO ynyqIIIeHHe HX 

CTJJYKTypHoro COBepIIIeHCTBa. Cne,n;yeT OTMeTHTb MeTo,n;HqecKH HHTepeCHblH no,n;xo,n; 

B Bo16ope NaN03 B KaqecTBe OCHOBHOro MO,D;eJibHOro MaTepHana ):(JIH HCCJie,n;oBaHHM, 

qTo Il03BOJIHJIO BH3YaJIH3HpOBaTb npoQecc B03,D;eHCTBHH HH3KoqacTOTHDIX KOJie6aHHM 

Ha pacnJiaB, HarJI.H):(HO H3yqaTb xapaKTep H HanpaBJieHHOCTb B03HHKIIIHX KOHBeKQH-



OHHbIX TIOTOKOB, CKOHCTpyHpOBaTb 3$$eKTHBHbIH aKTHBaTop KOJie6aHHH, ycTaHOBHTb 

3$$eKT B03,n:eHCTBH.SI HH3KoqacTOTHbIX KOJie6aHHH Ha Mop<t>onormo KOMTIOHeHT co

e,n:HHeHH.SI B pacTinaBe H, KaK cne,n:cTBHe, Bepo.SITHO, Ha CTPYKTYPHOe coBeprneHCTBO 

Bbiparn;eHHbIX MOHOKpHCTaJIJIOB. IlpaKTHqecKoe TipHMeHeHHe MO:>KeT HaHTH TaK:>Ke 

pa3pa6oTaHHa.SI aBTOpOM MeTO.D:HKa H3MepeHH51 CTieKTPOB KOM6HHaQHOHHOro pacce51-

HH51 CBeTa paCTIJiaBOM XHMHqecKoro coe,n:HHeHH.SI TIPH aKTHBaQHH pacTIJiaBa aKCHaJib

HblMH HH3KoqacTOTHbIMH KOJie6aHH51MH. 

IlonyqeHHbie Tipe,n:cTaBJieHH.SI 0 3aKOHOMepHOCT.SIX pa3BHTH51 KOHBeKQHOHHbIX TIO

TOKOB B paCTIJiaBe, aKTHBHpOBaHHOM HH3KoqacTOTHbIMH KOJie6aHH51MH, .SIBJI51IOTC.SI 

qpe3BbJqaiiHO 3HaqHMbIMH, T.K. TI03BOJI.SIIOT pacTipOCTPaHHTb TIOJiyqeHHbie <l>aKTHqe

CKHe H MeTO,n:HqecKHe pe3yJibTaTbl Ha .n:pyrHe Tipou;eCCbl Bbiparn;HBaHH.SI MOHOKpH

CTaJIJIOB H3 paCTIJiaBa, Tipe:>K,n:e BCero CJIO:>KHblX TIOJIYTIPOBO.D:HHKOBblX MOHOKpHCTaJI

JIOB. 3acny:>KHBaeT BHHMaHH.SI 3KCTiepHMeHTaJibHO ycTaHOBJieHHbIH <l>aKT H3MeHeHH51 

TeTIJIOThI Tipou;ecca KpHCTaJIJIH3aQHH pacTIJiaBa NaN03 TIO,n:BeprHyToro aKTHBHpy10-

lli;HM HH3KoqacTOTHblM KOJie6aHH51M. 3To TI03BOJIHJIO aBTopy BbICKa3aTb rHTIOTe3y, K 

CO:>KaJieHHIO He TIO.D:TBep:>K,n:eHHYIO 3KCTiepHMeHTaJibHO, 0 TOM, qTo aKTHBaQH.SI paCTIJia

Ba TipHBO.ll:HT K H3MeHeHHIO ero CTPYKTYPhl H, KaK cne,n:cTBHe, K H3MeHeHHIO CTPYKTy

pbI paczyrn;ero KpHcTanna. 

5. CooTBeTCTBHe cop;ep~auuH pa6oTbI nacnoprr cneguaJibHOCTH 

Co.n:ep:>KaHHe pa6oThI TIO TIYHKTY 4 TiacTiopTa «Pa3pa6oTKa H Hccne,n:oBaHHe $H-

3HKO-TexHonorHqecKHX H $H3HKO-XHMHqeCKHX MO,n:eneii HOBbIX MaTepHaJIOB H TipH6o

poB TIO TI.1, TeXHOJIOrHqecKHX Tipou;eccoB HX H3rOTOBJieHH.SI, a TaK:>Ke MO,n:eneii TipOeK

THpOBaHH51 COOTBeTCTByIOrn;ero TeXHOJIOrHqecKoro o6opy,n:oBaHH.SI» B qacTH C03,n:aHH.SI 

HOBOH ycTaHOBKH, pa3pa6oTKH TipHHQHTIOB ee <i>YHKQHOHHpoBaHH.SI H $H3HKO

XHMHqecKHX HCCJie,n:oBaHHH oco6eHHOCTeH aKTHBaQHH pacTIJiaBa HHTPaTa HaTPH.SI HH3-

KoqacTOTHblMH BH6paQH.SIMH 0.ll:H03HaqHo COOTBeTCTByeT TiaCTIOPTY CTieQHaJibHOCTH 

05.27.06 «TeXHOJIOrH.SI H o6opy,n:oBaHHe .ll:Jl.SI TipOH3BO.ll:CTBa TIOJIYTIPOBO.ll:HHKOB, MaTe

pHaJIOB H TipH6opoB 3JieKTpOHHOH TeXHHKH». 

Ilo TeKcTy aBTope$epaTa MO:>KHO c.n:enaTb cne.n:YIQrn:He 1aMeqauuH: 

ABTOp, K CO:>KaJieHHIO, He y,n:eJIHJI BHHMaHH.SI TIPHMeHeHHIO TionyqeHHbIX MO

,n:eJibHbIX Tipe,n:cTaBJieHHH B «He Tip03paqHbIX» MaTepHanax. 3TOT Ba:>KHbIH MOMeHT 

cne,n:oBano XOTH 6b1 o6cy,n:HTh 6onee Tio,n:po6Ho. TeKcT aBTope$epaTa HaTIHCaH xopo-




