
OT3hiB 

oqnn.J;J.faJibHoro orrrroHeHTa Ha ,n;HccepTa.QHIO qepH51KOBa AHTOHa EsreHbeBw:m 

«0co6eHHOCTH pa3BHTWI ,n;erpa.n;a.QHH BHeiiiHeM KBaHTOBOM 3<l><l>eKTHBHOCTH 

MOIIJ:HbiX CHHHX CBeTO)J;HO)J;OB Ha OCHOBe KBaHTOBOpa3MepHbiX lnGaN/GaN 

cTpyKTyp» , rrpe.n;cTasneHHYIO Ha coHcKaHHe yqeHoii cTerreHH KaH,n;H,n;aTa <l>H3HKO

MaTeMaTHqecKHX HayK ITO CIIe.QHaJibHOCTH 01.04.10 - <l>H3HKa rronyrrpOBO)J;HHKOB. 

AKryaJihHOCTb TeMbi 

,[l,erpa.n;a.QH51 BHellJHeM KBaHTOBOM 3<l><l>eKTHBHOCTH HCTQqHHKOB H3nyqeHH51 -

51BlleHHe orrpe.n;en51IOIIJ:ee CpOK cny)l(6bi H Ha)J;e)I(HOCTb <l>YHK.QHOHHpOBaHH51 

IIpH6opoB, T.e. <PaKTHqeCKH B03MO)I(HOCTb HX rrpaKTHqeCKOrO rrpHMeHeHH51. 

ITo51BneHHe B KOH.Qe XX BeKa cseTo,n;Ho,n;oB H na3epoB Ha ocHoBe A
3 

N 

COe)J;HHeHHM IIOKa3aJIO, qTo rrpe,n;cTaBneHHM 0 MeXaHH3MaX H rrpHpo.n;e 

,n;erpa,n;a.QHOHHbiX IIpO.QeCCOB, pa3BHTbiX )J;ll51 HCTQqHHKOB H3nyqeHH51 Ha OCHOBe 
3 5 -

Tpa.n;H.QHOHHbiX A B , OKa3aJIOCb He.n;ocTaToqHo. Eonee Toro, .n;n51 HCToqHHKOB Ha 

OCHOBe A
3
N HaHOMaTepHaJIOB, KaK rrpaBHllO, He Ha6niO,n;aeTC51 reHepa.QHH H 

MynhTHrrnHKa.QHH ,n;HcnoKa.QHM, rrpHBOMIIJ:HX K rronHoii .n;erpa.n;a.QHH 

3<l><l>eKTHBHOCTH cseTo,n;Ho,n;oB na ocHOBe Tpa.n;H.QHOHHhiX A 
3 

B 
5
. B TO)I(e speM51 

HH3KHe cpoKH cny)l(6bi H KaTaCTPO<l>HqecKHe BbiXO)J;bi H3 CTP051 CBeTO)J;HO)J;OB H 

lla3epoB Ha OCHOBe A
3
N HaHOMaTepHaJIOB He II03BOll51IOT B IIOllHOM Mepe 

peaJIH30BaTb orpoMHbie rroTeH.QHaJibHhie B03MO)I(HOCTH 3THX MaTepHaJIOB. B 

rrocne,n;HHe rO)J;bi Ha MOIIJ:HbiX CHHHX lnGaN/GaN CBeTO)J;HO)J;aX y,n;aJIOCb 

rronyqHTb cpoKH cny)l(6bi 6onee 50000 qacoB, HO TOnhKO Ha oT.n;enbHbiX <l>HpMax 

IIpOH3BO)J;HTell51X, H 3TO c.n;ep)I(HBaeT IIOllHbiM rrepexo.n; Ha TBep,n;OTellbHOe 

3Heproc6eperaiOrn:ee ocsern:eHHe. ITpH 3TOM, 3TH .n;ocTH)I(eHH51 He BHecnH 51CHOCTb 

B IIOHHMaHHe IIpHpO.ll;bi KaTaCTpO<l>HqecKHX OTKa30B, oco6eHHOCTeM pa3BHTH51 

.n;erpa.n;a.QHH 3<l><l>eKTHBHOCTH, MeXaHH3MOB, OTBeTCTBeHHbiX 3a 3TH OC06eHHOCTH, 

ponH cnO)I(HOM BHyTpeHHeii CTPYKTYPhi, THimqHoii .n;n51 A
3 N HaHoMaTepHaJIOB. 

TaKHM o6pa30M, HarrpasneHHe Hccne.n;oBaHHM, Bbi6paHHoe qepH51KOBhiM A.E., 

Hau;eneHHoe Ha Bbl5ICHeHHe ponH cno)I(HOM BeyTpenneii CTPYKTYPhi MOIIJ:HbiX 

CHHHX lnGaN/GaN CBeTO)J;HO)J;OB B pa3BHTHH ,n;erpa.n;a.QHH BHernHeM KBaHTOBOM 

3£l>£l>eKTHBHOCTH, 51Bll51eTC51 aKTYaJibHbiM. 

CTpyKrypa ~uccepTan:uu 

,[I,HccepTa.QH51 COCTOHT H3 BBe.[I;eHH51 H 4-X rnaB. Bo BBe,n;eHHH o60CHOBaHa 

aKTYaJibHOCTb Bbi6paHHOM TeMbi HCClle)J;OBaHH51, c<t>opMynHpOBaHbi .QenH H 3a,n;aqH 

pa60Tbi, a TaK)I(e IIpHBe,n;eHbi IIOllO)I(eHH51, BbiHOCHMbie Ha 3aiiJ:HTY. 
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ITepBa.H rnaBa nocB.HII(eHa aHamny HMeiOII(HXC.H Hapa6oToK B o6nacTH 

HCCJieJJ:OBaHH.H .n:erpa.n:a[(HOHHbiX .HBJieHHH B MOII(HbiX CHHHX CBeTOJl:HOJJ:aX Ha 

OCHOBe KBaHTOBOpa3MepHbiX lnGaN/GaN CTpyKzyp, ony6rrHKOBaHHbiX K Haqany 

BbiiiOJIHeHH.H pa60Tbi. 0TMeqeHO, qTO BCe npeJJ:JIO)I(eHHbie MeXaHH3Mbi MOryT 

rrpHBOJJ:HTh K .n:erpa.n:a[(HH BHernHe:H: KBaHTOBo:H: 3cpcpeKTHBHOCTH ( BK3), o.n:HaKo 

He o6o.HCH5IIOT B IIOJIHOH Mepe IIpHpOJJ:Y KaTaCTpOcpHqecKHX OTKa30B If 

MHoroo6pa3He Ha6JIIO.n:aeMbiX oco6eHHOCTe:H: pa3BHTH.H 3Toro npou:ecca. ITpH 3TOM 

o630pHbie pa60Tbi IIOCJieJJ:HHX JieT He BHOC.HT nOHIIMaHH.H B Ha6JIIOJJ:aeMbie 

.HBJieHH.H. ABTOp o6paii(aeT BHHMaHHe Ha TO, qTO B 60JibiiiHHCTBe pa60T He 

yqHTbiBaeTC.H CJIO)I(HbiH xapaKTep opraHH3a[(HH HaHOMaTepHana, THIIlfqHbiH Jl:IT.H 

InGaN/GaN cseTOH3rryqaJOII(HX CTPYKTYP· Mcxo.n:.H H3 3Toro, aBTopoM 

ccpopMyrrHpOBaHbi [(eJilf H 3a.n:aqH Jl:HCCepTa[(HOHHOH pa60Tbi. 

Bo BTOpOH rrrase KpaTKO OnHCaHbi 06oeKTbi HCCJieJJ:OBaHH.H - CBeTOJJ:HO.Ll:Hhie 

KBaHTOBOpa3MepHbie InGaN/GaN CTPYKTYPhi H cBeTo,n:Ho,n:hi oTeqecTBeHHhiX H 

3apy6e)I(HhiX cpHpM, a TaK)I(e TPaJJ:H[(HOHHhie MeTo,n:hi Hccrre,n:oBaHH.H 

3JieKTpHqecKHX, OnTHqeCKIIX xapaKTepHCTHK H napaMeTPOB CBeTOJJ:HOJJ:OB. 

B TpeTne:H: rrrase npe.n:cTaBrreH KOMnrreKc MeTOJJ:OB, no3BOJI.HIOII(HH 

peanH30BaTb HOBbiH nOJJ:XOJJ: B H3yqeHHH .n:erpa.n:a[(HH BHeiiiHeH KBaHTOBOH 

3cpcpeKTHBHOCTH, yqHThiBaiOII(HH CJIO)I(HbiH xapaKTep opraHH3a[(HH 

HaHOMaTepHana, Bbi3BaHHbiH npHCYTCTBlfeM CHCTeMbi npOT.H)I(eHHbiX .n:ecpeKTOB, 

npOHlf3biBaiOII(eH aKTHBHYIO o6rraCTh, H pa3HO-pa3MepHbiX JIOKaJibHbiX o6rracTeH C 

HeOJJ:HOpOJJ:HbiM COCTaBOM TBep.n:oro paCTBOpa. 0JJ:HH H3 pa3pa6oTaHHbiX MeTOJJ:OB 

n03BOJI.HeT KOHTPOJIHpOBaTb KOJI~eCTBeHHO H3MeHeHH.H CBOHCTB CHCTeMhl 

npOT.H)I(eHHbiX .n:ecpeKTOB CBeTOJJ:HO.Ll:OB OT pa3HbiX cpHpM npOH3BO.Ll:HTerreif, a TaK)I(e 

Ha pa3HbiX BpeMeHHbiX CTaJJ:H.HX npO[(eCCa CTapeHH.H. B OCHOBe MeTOJJ:a Jie)I(HT 

06Hapy)l(eHHa.H aBTOpOM KOppeJI.H[(H.H ypOBH.H TOKOB yTeqKH npll CMeii(eHH.HX 

MeHee 2B CBeTOJJ:HOJJ:OB, CcpOpMHpOBaHHbiX Ha CBeTOH3JiyqaJOII(HX IIJiaCTHHaX, 

KJiaCCIIcpH[(HpOBaHHbiX no CTeneHH yrrop.HJJ:OqeHHOCTH HaHOMaTepHana (~p), CO 

3HaqeHH.HMH 3Toro MYJibTHcppaKTaJihHoro napaMeTPa. ITpH 3TOM noKa3aHo, qTo no 

Mepe yxy.n:rneHH.H ynop.H.n:oqeHHOCTH, T.e pocTa 3HaqeHHH ~P , Ha nop.H,n:KH pacTyT 

TOKH yTeqKlf CBeTOJJ:HOJJ:OB, a TaK)I(e npOBOJJ:HMOCTb KBa3HOMHqeCKHX rnyHTOB, 

JIOKaJIH30BaHHbiX B CHCTeMe npOT.H)I(eHHbiX .n:ecpeKTOB. BTopoif MeTOJJ:, BXOJJ:.HII(HH 

B KOMIIJieKC, pa3pa6oTaHHhiH Ha OCHOBe H3yqeHH.H TenJIOBbiX CBOHCTB 

CBeTOJJ:HOJJ:OB C npHMeHeHHeM KOMnhiOTepHoro MO,n:errHpOBaHH.H TenJIOBbiX norreif 

H HHcppaKpaCHOH TenJIOBH3HOHHOH MHKpOCKOnHH, n03BOJIHJI KOHTpOrrHpOBaTb 

JIOKaJibHhie 06JiaCTH neperpeBa, Bbi3BaHHhie KaK ,n:ecpeKTaMH c6opKH, 

HeOnTHMaJibHOH reoMeTpHeif KOHTaKTOB, nJIOXOH 3all(HTOH nepHcpepHH, TaK H 

CBOHCTBaMH HaHoMaTepHana. Ha cTaJJ:HH pa3pa6oTKH 3Toro MeTo.n:a aBTopoM 

IIOKa3aHO, qTo JIOKaJibHbie o6rraCTH MHKpOHHbiX pa3MepoB C MaKCHMaJibHOH 

TeMrrepaTypoif rreperpeBa B03HHKaiOT npH CTapeHHH H CB.H3aHbi C JIOKaJibHbiMH 
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KaH£UiaMM yTeqKM , JIOKaJIM30BaHHbiMM B CMCTeMe npOUDKeHHbiX .IJ:ecpeKTOB, T.e. 

CO CBOHCTBaMM HaHOMaTepHarra CBeTO.IJ:MO.IJ:OB. 

B qeTsepToif rnase npHBe.IJ:eHbi pe3yJioTaTbi KOMnneKCHbiX MCCJie.IJ:OBaHMH, 

HanpasneHHbiX Ha BbUt:cHeHMe B3aMMOCBj{3M oco6eHHOCTeif .IJ:erpa.IJ:aU:MM BK3 

CBeTO.IJ:MO.IJ:OB C M3MeHeHMeM CBOHCTB CMCTeMbl npOTji)l{eHHbiX .IJ:ecpeKTOB M pa3HO

pa3MepHbiX HeO.IJ:HOpO.IJ:HOCTeH COCTaBa TBep.IJ:OrO paCTBOpa no MH.IJ:MIO, a TaK)l{e 

MeXaHM3MOB OTBeTCTBeHHbiX 3a 3TOT npou:ecc. I10Ka3aHO, qTO npou:ecc 

.IJ:ecpeKT006pa30BaHlfj{ pa3BMBaeTCj{ B nepsyiO oqepe.IJ:b B CMCTeMe npOTj{)l{eHHbiX 

.IJ:ecpeKTOB M B pa3HO-pa3MepHbiX HeO.IJ:HOpO.IJ:HOCTj{X COCTaBa TBep.IJ:OrO paCTBOpa 

no MH.IJ:MIO. IJpHBe.IJ:eHHble B 3TOH rJiaBe pe3yJioTaTbl MJyqeHlfj{ BOJibTaMnepHbiX 

xapaKTepHCTMK (BAX) CBeTO.IJ:MO.IJ:OB npH CMeiiJ:eHMM MeHee 2B Ha pa3HbiX 

BpeMeHHbiX CTa.IJ:MjJX CTapeHlfj{, onposeprJIM CJIO)l{MBIIIMeCj{ npe.IJ:CTaBJieHMj{ 0 TOM, 

qTo 3BOJIIOU:Mj{ BAX npH U < 2B HMKaK He CBj{JaHa c npou:eccaMM, 

npOHCXO.IJ:jJIIJ:MMM B CBeTO.IJ:MO.IJ:aX npH pa6oqMX TOKaX. HanpOTMB, BO MHOrMX 

cnyqaj{x 3TO HaM6onee qyscTBMTeJibHbiH MH.IJ:MKaTop npou:eccos 

.n:ecpeKT006pa30BaHlfj{, n03BOJijiiOIIJ:MH pa3.IJ:eJIMTb npou:ecCbl, pa3BMBaiOIIJ:MeCj{ B 

CMCTeMe npOTj{)l{eHHbiX .IJ:ecpeKTOB M B JIOKaJibHbiX 06JiaCTj{X TBep.IJ:OrO paCTBOpa, 

o6oraiiJ:eHHoro MH.IJ:MeM. Cosna.IJ:eHMe npj{MOH M o6paTHOH seTBM BAX, 

nocTPOeHHbiX B O.IJ:HOM KBa.IJ:paHTe (lVI M III) npH 3TMX cMeiiJ:eHlfj{X OTPa)l{aeT 

npHCYTCTBMe KBa3MOMMqecKMX IIIYHTOB, JIOKaJIM30BaHHbiX B CMCTeMe 

npOTj{)l{eHHbiX .IJ:ecpeKTOB, a MCKa)l{eHlfj{ TOJibKO npj{MOH BeTBM .IJ:O, MJIM B npou:ecce 

CTapeHlfj{ OTPa)l{aiOT npHCYTCTBMe JIOKaJibHbiX o6JiaCTeH C nOHM)l{eHHbiM 

6apoepoM. Mccrre.IJ:OBaHMe BAX M 3aBMCMMOCTeif BHeiiiHeif KBaHTosoH: 

3cpcpeKTMBHOCTM CBeTO.IJ:MO.IJ:OB OT pa3HbiX cpHpM npOH3BO.IJ:MTeJieH C pa3HbiM 

xapaKTepOM opraHM3aU:MM HaHOMaTepHarra n03BOJIMJIM C.IJ:eJiaTb aBTopy Ba)l{Hbie 

BbiBO.IJ:bl 0 TOM, qTO CHM)l{eHMe 3HaqeHMH BK3 Ha 3 0%, OTHOCMTeJibHO MCXO.IJ:HDIX 

Bbi3BaHo pocTOM npoBO.IJ:MMOCTM KBa3MOMMqecKMX IIIYHTOB. I1pH 3TOM M3MeHeHMe 

csoifcTB KBa3MOMMqecKMX IIIYHTOB Bbi3BaHo .IJ:ecpeKToo6pa3oBaHMeM no 

MexaHM3MY rorr.IJ:a-Baifc6epra B CMCTeMe npOTji)l{eHHbiX .IJ:ecpeKTOB. 

ITpe.IJ:CTaBJieHHbie B 3TOH rrrase 3KcnepHMeHTaJibHbie pe3yrroTaTbi nO.IJ:TBep.IJ:MJIM 

3cpcpeKTMBHOCTb, pa3BMBaeMOrO aBTOpOM nO.IJ:XO.IJ:a, B MJyqeHMM pa3BlfTlfj{ 

.IJ:erpa.IJ:aU:MM BK3 cseTO.IJ:MO.IJ:OB M BhrnBMJIM onpe.IJ:eJijJIOIIJ:YIO porro npou:eccos 

npOHCXO.IJ:jJIIJ:lfX, no TepMHHOJIOrMM aBTOpa, B .IJ:BYX KaHarrax .IJ:ecpeKT006pa30BaHlfj{, 

B HeMOHOTOHHOM pa3BMTMM .IJ:erpa.IJ:aU:MM M B KaTaCTPOcpHqeCKMX OTKa3aX 

CBeTO.IJ:MO.IJ:OB. Crre.IJ:YeT OTMeTMTb, qTo OnMCaHHbie B pa6oTe MeTO.IJ:bl MOryT 

CJIY)l{MTb OCHOBOH .IJ:AA COBepiiieHCTBOBaHlfj{ TeXHOJIOrMH, npHMeHj{eMbiX BO Bd!M 

U:MKJie npOH3BO.IJ:CTBa CBeTO.IJ:MO.IJ:OB, B OC06eHHOCTM, M3JiyqaiOIIJ:MX B HaM6orree 

KopoTKOBOJIHosoH: qacTM BM.IJ:MMoro .IJ:ManaJoHa M 6JIM)l{HeM UV-.IJ:ManaJoHe. M M 

CnOC06CTBOBaTb nOBbiiiieHMIO cpoKa CJiy)l{6bi 3TMX CBeTO.IJ:MO.IJ:OB, KOTOpbiH 

OCo6eHHO MaJI .IJ:JijJ UV -CBeTO.IJ:MO.IJ:OB (2000 qaCOB ). 
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OcnoBHbie pe3yJibTaTbi u ux HOBH3Ha 

1) BnepBbie BbUICHeHO, qTo CHlDKeHHe BHeiiiHeH KBaHTOBOH 34>4>eKTHBHOCTH 

CBeTO.lJ:HO.lJ:OB npH CTapeHHH Ha 30%, OTHOCHTeJibHO HCXO.lJ:HbiX 3HaqeHHH , 

Bbl3BaHO pOCTOM Ha nop51.D:KH npOBO.lJ:HMOCTH KBa3HOMHqeCKHX rnyHTOB, 

JIOKaJIH30BaHHbiX B CHCTeMe npOT51)1(eHHbiX ,n:e<PeKTOB. 

2) BnepBbie noKa3aHo, qTo poeT npoBO.lJ:HMOCTH KBa3HOMHqecKHx rnyHTOB Ha 

<i>HHaJibHOH CTa,n:HH CTapeHH51 CBeTO.lJ:HO.lJ:OB Bbi3BaH ,n:e4>eKT006pa30BaHHeM no 

MeXaHH3MY ron,n:a-Baiic6epra B CHCTeMe npOT51)1(eHHbiX ,n:e<i>eKTOB H B 

JIOKaJibHbiX 06JiaCT51X TBep,n:oro paCTBOpa C cy~eCTBeHHO HepaBHOBeCHbiM 

COCTaBOM no HH.lJ:HIO. IlpH 3TOM B ,n:e<i>eKTaX ynaKOBKH H B V -,n:e<t>eKTaX pa3BHTHe 

3TOf0 MeXaHH3Ma 06JierqeHO, B CHJIY o6ora~eHH51 3THX ,n:e<t>eKTOB 

CJia60CB513aHHbiMH aTOMaMH faJIJIH51 H HH.lJ:H51. 

3) BnepBbie noKa3aHo, qTo nepepacnpe,n:eneHHe HH.lJ:H51 B JIOKaJibHbiX o6nacT51X 

C cy~eCTBeHHO HepaBHOBeCHbiM COCTaBOM TBep,n:oro paCTBOpa, npHBO.lJ:51~ee K 

MO.D:YJI51I.J;HH npOBO.lJ:HMOCTH aKTHBHOH o6JiaCTH, H npHCYTCTBHe KBa3H0M}IqeCKHX 

rnyHTOB OTBeTCTBeHHbl 3a KaTaCTPO<i>HqecKHe OTKa3bi, peaHHMai.J;HIO H 

HeMOHOTOHHoe pa3BHTHe ,n:erpa,n:au;HH BK3 cBeTO.lJ:HO.lJ:OB. 

HayquaH u npaKTnqecKaH 3naqnMOCTb pa6oTbi 

IlpHMeHeHHbiH B .lJ:HCCepTai.J;HOHHOH pa6oTe no,n:xo,n: K H3yqeHHIO ,n:erpa,n:ai.J;HH 

BK3 CHHHX cBeTo,n:Ho,n:oB, YI.JHThiBaiO~Hii <l:>paKTaJibHYID npHpo,n:y 

HaHoMaTepHana H3JiyqaiO~Hx CTPYKTYP BnonHe MO)I(eT 6biTb cnpoeu;HpoBaH Ha 

CTPYKTYPhi Ha ocHoBe A 3N HaHoMaTepHaJIOB , H3Jiyi.JaiO~He B ,n:pyrHX 

cneKTPaJihHbiX ,n:Hana3oHax, I.JTO MO)I(eT CJIY)I(HTb npe,n:nocbiJIKoii YTBep)l(,n:eHH51 o6 

YHHBepcaJibHOCTH onHcaHHoro MeTo,n:a H3yi.JeHH51 BK3. ,2J;JI51 perneHH51 

npoH3BO.lJ:CTBeHHbiX 3a,n:ai.J KOHTPOJI51 Kai.JeCTBa cBeTO.lJ:HO.lJ:HOH npo,n:yKI.J;HH, ,n:aHHbie 

MeTO.lJ:bl oco6eHHO aKTYaJibHbl no npHI.JHHe B03MO)I(HOCTH BbUIBJieHH51 HaH60Jiee 

HeHa,n:e)I(HbiX CBeTO.lJ:HO.lJ:OB 6e3 .lJ:OJlfOBpeMeHHbiX HCnbiTaHHH. 3TO n03BOJIHT 

cy~eCTBeHHO paCIIIHpHTb npHMeHeHHe CBeTO.lJ:HO.lJ:OB H nOBbiCHTb cpOK CJiy)l(6bi 

CBeTOTeXHHI.JeCKHX H3.D:eJIHH. B CHJIY BbiliieCKa3aHHOfO pe3yJihTaTbi, noJiyi.JeHHbie 

B .lJ:HCCepTai.J;HOHHOH pa6oTe, npe,n:cTaBJI51IOT HeCOMHeHHbiH Hayi.JHbiH H 

npaKTHI.JeCKHH HHTepec. 

,l(oCTOBepHOCTb pe3yJibTaTOB H 060CHOBaHHOCTb BbiBO)J;OB 

J1CCJie,n:oBaHH51 CBeTO.lJ:HO.lJ:OB (He TOJibKO OTeqecTBeHHbiX, HO H OT Be,n:y~HX 

<l>HpM npOH3BO.lJ:HTeJieH) no pa3JIH1.J:HbiM KOMnJieKCaM xapaKTepHCTHK, Ha pa3HbiX 

BpeMeHHbiX CTa.lJ:H51X npou;ecca CTapeHH51 C npHBJiei.JeHHeM pa3pa6oTaHHbiX H 
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COBpeMeHHbiX MeTO.lJ:OB .lJ:HarHOCTHKM, TaKHX KaK aTOMHO-CHllOBilll, 

rrpOCBe~HBaiOIUa51 3neKTpOHHa51 H I1I(- MHKpOCKOIIHH, a TaK)Ke B3aHMHa51 

cornaCOBaHHOCTb 6onbiiiOf0 KOnH~eCTBa 3KCIIepHMeHTMbHbiX .lJ:aHHbiX H HX 

COIIOCTaBneHHe C .n:aHHbiMH .n:pyrHX HCCfle.lJ:OBaTeneif IIO.lJ:TBep)K,ri.alOT 

.n:ocToBepHOCTb H Ha.n:e)KHOCTb rrony~eHHbiX pe3ynbTaToB H BbiBO.lJ:OB. C.n:enaHHbie 

BbiBO.lJ:bl He IIpOTHBOpe~aT rrpe.lJ:CTaBneHH51M COBpeMeHHOfO MaTepHanOBe.lJ:eHH51 H 

<fJH3HKH rronyrrpoBO.lJ:HHKOB. OcHOBHbie pe3ynbTaTbi pa6oTbi orry6nHKOBaHbi B 

pe<fJepHpyeMbiX OTe~eCTBeHHbiX H 3apy6e)l(HbiX Hay~HbiX H3.lJ:aHH51X H IIpOIIIflH 

arrpo6aQmo Ha BcepoccHiicKHX H Me)K.n:yHapo.n:HbiX HayqHbiX KoH<fJepeHQH51X. 

3aMeqauuH no ~uccepTau.uouuoii pa6oTe 

1) Xoporno H3BeCTHO, ~To <fJHpMbi - npoH3BO.lJ:HTenH Hcrronb3YIOT pa3nWIHbie 

MaTepHMbi .lJ:fl51 OMHqecKHX KOHTaKTOB, no 3TOM IIpHqHHe, H3nyqaTeflbHa51 

crroco6HoCTb CTPYKTYP H KpHcTannoB MO)KeT 3HaqHTenbHO pa3HHTbC51. "Vb 
rrpHBe.n:eHHoro B rnaBe 3 npHMepa He 51CHO, KaK MO)KeT 6b1Tb nonyqeHa 

BbiCOKilll ToqHoCTb H3MepeHH51 pacnpe.n:eneHH51 TeMnepaTypbi no nnoiiJ:a.n:H 

p-n nepexo.n:a y H3nyqaiOIIJ:HX KpHCTMflOB OT pa3HbiX <fJHpM, B TOM qHcne, 

Kor.n:a MaTepHan KOHTaKTOB HeH3BeCTeH. 

2) B pa6oTe noKa3aHa 3<fJ<fJeKTHBHOCTb KOHTPOn51 BAX rrpH cMeiiJ:eHH51X MeHee 

2B .n:n51 BbrnBneHH51 HeHa.n:e)l(HbiX cBeTO.lJ:HO.lJ:OB. BbiBO.lJ:bi MornH 6bi 6b1Tb 

eiiJ:e y6e.n:HTenbHee H HMenH 6bl 6onbmyiO npaKTHqecKyro QeHHOCTb, ecnH 

6bi 6binH npHBe.lJ:eHbl KpHTepHH no ypOBHIO TOKOB, npHeMneMbie .lJ:fl51 

npHMeHeHH51 B MaCCOBOM npOH3BO.lJ:CTBe. 

3) B TpeTbe:H: rnaBe npe.n:cTaBneHo TO~Hoe KOnH~eCTBO Hccne.n:oBaHHbiX 

CBeTOH3nyqaiOIUHX nnaCTHH, O.lJ:HaKO, TOqHoe KOnHqeCTBO HCClle.lJ:OBaHHbiX 

cBeTO.lJ:HO.lJ:OB He YKa3aHo. 

C.n:enaHHbie 3aMeqaHH51 He CTaB51T no.n: COMHeHHe OCHOBHbie pe3ynbTaTbl H 

BbiBO.lJ:bl .lJ:HCCepTaQHH H He CHH)KaiOT 06IIJ:yiO IIOflO)KHTenbeyiO OQeHKy 

pa6oTbi B QenoM. 

06 o<JlopMJieuuu ~uccepTau.uu 

,Zl.HccepTaQH51 o<fJopMneHa B cooTBeTCTBHH c Tpe6oBaHH51MH BAK P<D K 

o<fJopMneHHIO .n:HccepTaQHM, o.n:HaKo co.n:ep)KHT orreqaTKH H onHCKH. HanpHMep, 

Ha CTp.129 Ha PHc. 43a nepenyTaHo o6o3HaqeHHe oce:H:. B aBTope<fJepaTe Ha cTp. 

14, B no.n:nHC51X K PHc.2. He BHeCeHbl HOMepa KpHBbiX, COOTBeTCTBYIOIIJ:HX .n:aHHbiM 

«.no» H «nocne» cTapeHH51. ,Zl.onyiiJ:eHHbie oneqaTKH He rrpeii51TCTBYIOT 

IIOHHMaHHIO rrpe.lJ:CTaBneHHbiX pe3ynbTaTOB. 

Ou.euKa pa6oThi 

,Zl.HccepTaQH51 llepH51KOBa A.E. 51Bn51eTC51 3aBepmeHHbiM Hay~HbiM 

HCCfle.lJ:OBaHHeM, BbiiiOnHeHHbiM aBTOpOM Ha BbiCOKOM 3KCnepHMeHTMbHOM H 
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