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«3BOJII0lUI5I HOBOH cp3.3bl B MHOfOKOMITOHeHTHbiX I1 reTeporeHHbiX 

MaTepHanax», rrpe,n:cTaBJieHHOH Ha COHCKaHHe yqeHOH CTerreHH 

KaH,LJ;H,LJ;aTa cpi13I1KO-MaTeMaTHqecKHX HayK ITO CITeU:HaJibHOCTH 

01.04.07 - cpi13I1Ka KOH,LJ;eHCHpOBaHHOfO COCT05IHI15I. 

,nHccepTaU:H5I A.B. Pe,n:bKOBa rrocB5Illl,eHa Hccne,n;oBaHHIO cpi13HqecKHX 

MeXaHI13MOB o6p3.3oBaHH5I, CTPYKTYPHOH ycTofiqHBOCTI1 pacTa 

HaHOp3.3MepHbiX qacTHU: HOBOH cp3.3bl B MHOfOKOMITOHeHTHbiX I1 reTeporeHHbiX 

CHCTeMax. AKTyaJlhHOCTh TaKoro Hccne,n:oBaHH5I oqeBH,n:Ha xoT5I 6bi rroToMy, 

qTo I1HJJ:YCTpi15I HaHOCHCTeM BXO,L:J:HT B rrpHOpHTeTHbie HarrpaBJieHI15I p3.3BI1TI15I 

HayKH, TexHonorHii H TeXHHKH B PoccHHCKOH <De,n;epaU:HH, a TexHonorHH 

IlOJiyqeHI15I I1 o6pa60TKI1 cpyHKUHOHaJibHbiX HaHOMaTepHaJIOB BKJIIOqeHbl B 

CITHCOK KpHTHqecKHX TeXHOJIOfHH. B ,L(I1CCepTaU:HI1 paCCMaTpi1BaiOTC5I CHCTeMbl 

c rrneHO"lfHbiMH cTpyKTypaMH Ha rroBepxHOCTH rronyrrpoBOJJ:HHKOB H 

HaHOKOMI103I1THbie MaTepHaJibl Ha OCHOBe CTeKJia C o6oeMHbiMH 

MeTaJIJII1qecKHMI1 ,n;o6aBKaMI1 . 

,nHccepTaUH5I A.B. Pe,n:bKOBa (o6lll,HM o6oeMOM B 122 CTpaHHU:bi) 

BKJIIOqaeT BBe,L:J:eHHe, 4 rJiaBbi, 3aKJIIOqeHHe, Clll1COK JIHTepaTypbi, CITHCOK 

TepMHHOB I1 YCJIOBHbiX 0603HaqeHHH, rrpHJIO)!(eHHe. IlepBa5I rJiaBa HOCHT 

o630pHbiH xapaKTep I1 CJIY)!(HT BBe,n:eHHeM K MeTO,L:J:aM, I1CllOJib3YeMbiM B 

rrocne,n:yiOlll,HX rnaBax. Bo BTopoii rnaBe Hccne,n;yeTC5I ycTOH"lfHBOCTb 

ccpepHqecKHX I1 ITJIOCKHX 3apOJJ:biii..leH HOBOH cp3.3bl I1pi1 HX pOCTe B 

MHoroKoMrroHeHTHbiX rronyrrpoBOJJ:HHKOBbiX cHcTeMax. KaK HJIJIIOCTpau:I15I 

rro,n:xo,n:a, Bo BTopoii rnaBe paccMaTpHBaeTc5I poeT ccpepHqecKoii qacTHU:bi 

HI1TpH,n:a faJIJII15I MeTO,L:J:OM XJIOpHJJ:- fi1,D;pi1,D;HOH 311I1TaKCI1I1 I1 poeT ITJieHKH 

HHTpHna ranJIH5I Ha rrnocKoii carrcpHpoBoii rro,n:JIO)!(Ke. B TpeTheii rnaBe 

p3.3BI1BaiOTC5I MO,L:J:eJIH pOCTa HaHO"lfaCTHU: aTOMapHOrO cepe6pa B CTeKJiaX I1pi1 

OT)!(Hfe B aTMOCcpepe BOJJ:Opo,n:a. IlocTpOeHa CHCTeMa ypaBHeHHH lli1cpcpy3HI1 

MOHOB cepe6pa, HaTpH5I, aToMapHoro Bo,n:opo,n:a, HeHTPaJibHoro cepe6pa H 



HYKJieauHH 3aKpHTw-reeKHX 3apo,IIbiiiiei1 eepe6pa B o6beMe eTeKJie. Hai1,IIeHbi 

qJ1eJieHHbie peiiieHI15I 3TOH eHeTeMbi I1 ITOKa3aHO, qTo B 3aBHei1MOeTI1 OT 

yeJIOBHH OT>KHra B03MO:>KHbi ,IIBa KaqeeTBeHHO pa3JII1qHbiX eueHapi15I 

cpopMI1pOBaHI15I HaHoqaeTHU: MOHOTOHHOe I1 KBa3HeJIOI1eToe, ITpi1 KOTOpOM 

HaHoqaeTHUbi cpopMHpyiOTe5I TOJibKO Ha OITpe,IIeJieHHbiX rJiy6HHaX. IlpoBe,IIeHO 

epaBHeHHe e 3KeiTepHMeHTOM. KpoMe Toro, B TPeTbeH rJiaBe eHeTeMa 

ypaBHeHHH HYKJieauHH H ,III1cpcpy3HOHHoro ITepeHoea 6biJia 

ITepecpopMyJIHpOBaHa ,IIJI5I OITHeaHI15I OeTpOBKOBOH ITJieHKI1 Ha ITOBepXHOeTH 

eTeKJia, eoeT05IIIJ,ei1 H3 IToJiyecpepHqeeKHX 3apo,IIbiiiiei1 aToMapHoro eepe6pa, I1 

ITpoBe,IIeHo qJ1eJieHHoe MO,IIeJIHpoBaHHe cpyHKUHH paeiTpe,IIeJieHH5I H poeTa 

oeTpOBKOB e HeiTOJib30BaHHeM MeTo,IIa KOHeqHbiX 3JieMeHTOB. Pe3yJibTaTbi 

qJ1eJieHHOfO HeeJie,IIOBaHI15I ,IIaiOT KaqeeTBeHHOe eOBITa,IIeHHe e 3KeiTepHMeHTOM. 

B qeTBepToi1 rJiaBe paeeMaTpHBaiOTe5I MexaHH3Mbi yiTpaBJieHH5I eTpyKTypoi1 

OeTpOBKOBOH ITJieHKI1 Ha ITOBepXHOeTH eTeKJia ITOepe,IIeTBOM JIOKaJibHOH 

TepMHqeeKOH ITOJI5Ipi13aUHI1 eTeKJia ITO 3a,IIaHHOMY IIIa6JIOHY I1 o6pa30BaHHe 

,IIeH,IIpHTOITO,II06HbiX eTpyKTYP eepe6pa BrJiy6b OT ITOBepxHoeTH eTeKJia ITPH 

ITpi1JIO:>KeHI1I1 K HeMy ITOeT05IHHOfO 3JieKTpi1qeeKOfO ITOJI5I. B ITpi1JIO:>KeHHI1 

aBTOp ITpi1BO,III1T o6ey:>KII,eHHe eBOHX 3KeiTepHMeHTaJibHbiX pe3yJibTaTOB ITO 

BJII15IHI1IO TepMHqeeKOH ITOJI5Ipi13aUHI1 Ha eoeTaB, eTpyKTypy, I1 peJibecp 

eTeKJI5IHHOH ITO,IIJIO:>KKI1. 

HayqHaH HOBH3Ha ITOJiyqeHHbiX pe3yJibTaTOB 3aKJIIOqaeTe5I B TOM, qTo B 

,IJ;HeeepTaUHH yeiTeiiiHO pa3BI1Tbi I1 ITpHMeHeHbi eOBpeMeHHbie MeTO,IIbi 

OITHeaHH5I HYKJieauHH, .IJ:Hcpcpy3HOHHoro poeTa H MopcpoJiorHqeeKoi1 

yeToi1qi1BOeTI1 3apO,IIbiiiieH HOBOH cpa3bi B MHOfOKOMITOHeHTHbiX 

TBep,IIOTeJibHbiX eHeTeMaX. BITepBbie ,IJ;JI5I TaKHX eHeTeM ITpe,IIJIO:>KeH KpHTepHH 

yeTOHqi1BOeTI1 ecpepHqeeKHX I1 ITJIOeKHX 3apO.IJ:biiiieH OTHOeHTeJibHO HeKa:>KeHHH 

HX cpopMbi. Ilpe,IIJIO:>KeHbi MO,IIeJIH, OITHebiBaiOIIJ,He o6pa30BaHHe I1 poeT 

HaHoqaeTHU B eTeKJie I1 Ha ero ITOBepXHOeTH ITpi1 OT:>KHre B BO,IIOpO,IIHOH 

aTMOecpepe, yqHTbiBaiOIIJ,He ,III1cpcpy3HIO KOMITOHeHT, XHMHqeeKHe peaKUHH, a 

TaK:>Ke HYKJieauHIO H poeT HoBoi1 cpa3bi B BH,IIe qaeTHU MeTaJIJia. Ha oeHoBe 



qJ1CJieHHhiX pacqeTOB B COOTBeTCTBHH C npe..UJIO)KeHHOH MO.IJ:eJihiO OTIHCaHhi 

npocTpaHCTBeHHhie pacnpe.n:eJieHH51 BCeX KOMTIOHeHTOB, yqacTBYIOII(HX B 

npou:ecce cpopMHpoBaHH51 HaHoqacTHU:. Mo..uenHpoBaHHe BnepBhie no3BOJIHJIO 

TeopeTJ1qeCKH TIOKa3aTh, qTo B03MO)KHhi .IJ:Ba pe)KHMa cpopMHpOBaHH51 

HaHoqacTHU: B 06beMe CTeKJia: paBHOMepHhiH 11 CaMOOpraHH3aU:H51 HaHoqaCTHU: 

B BH.IJ:e KBa3HnepHO.IJ:HqecKHX cnoeB. Mo..uenH .IJ:JI5I o6beMa 11 noBepxHoCTH 

CTeKJia TI03BOJIHJIH 06b5ICHHTh .LiaHHhie, paHee TIOJiyqeHHhie B 3KCnepHMeHTaX. 

TeopeTuqecKaSI JHaqnMOCTb .IJ:HccepTaU:HH o6ycnoBJieHa TeM, qTo ee 

pe3yJihTaThi pacump5IIOT cymecTBYIOII(He TeopHH HyKneau:HH 11 TeopHIO 

MopcponorHqecKoii ycToi1qHBOCTH, o6ocHOBhiBaiOT nonyqeHHhie paHee 

3KCIIepHMeHTaJihHhie pe3yJihTaThi l1 TI03BOJI5IIOT Bhi6paTh pe)KHMhi o6pa60TKI1 

cTeKJia, np11 KOTOphiX cpopMHpyeTC51 Tpe6yeMoe pacrrpe.n:eneHHe HaHoqacTHU: 

BHYTPH 11 Ha rroBepxHOCTH cTeKoJI. 3To ..uaeT B03MO)KHOCTh cpopMHpoBaTh 

CTeKJIOMeTaJIJIHqeCKHe HaHOKOMTI03l1Thi C 3apaHee 3a.IJ:aHHhiMH OTIT.HqeCKHMH 

CBOHCTBaMH, OT..UeJihHhie OCTpOBKH MeTaJIJia HJIH HX MaCCHBhi, a TaK)Ke 

CTPYKTYPhi Ha HX ocHoBe. QqeBH)XHO, 3TO y)Ke o6na.n:aeT 11 npaKTnqecKoil 

QeHHOCTbiO. I1oJiyqeHHhie pe3yJihTaThi l1 BhiBO.IJ:hi .IJ:HCCepTaU:HH MOfYT 6biTh 

l1CIIOJih30BaHhi B HayqHhiX U:eHTpax 3aHHMaiOII(HXC51 TIOJiyqeH.HeM l1 

HCCJie..UOBaHHeM HOBhiX KOMTI03HTHhiX HaHOCTpyKTypHpOBaHHhiX MaTepHaJIOB, a 

TaK)Ke MOfYT 6hiTh IIpHMeHeHhi B IIpOMhiliiJieHHOCTH npH C03.IJ:aHHH 

KOMTIOHeHTOB onT03JieKTpOHHhiX npH6opoB. B pa6oTe 6hiJIH rrpe.n:Jio)KeHhi 

KOHKpeTHhie peKOMeH..UaU:HH ITO pe)KHMaM pOCTa TIJieHOK HHTpH.IJ:a faJIJII151. 3TH 

peKOMeH.IJ:aU:HH TI03BOJI51IOT Bhi6HpaTh pe)KHMhi pOCTa, o6ecrreqJ1BaiOli:(He 

MHHHMaJihHYIO .n:ecpeKTHOCTh TIOJiynpOBO.IJ:HHKOBhiX IIJieHOK 11, COOTBeTCTBeHHO, 

o6ecrreqHBaTh BhiCOKOe KaqeCTBO l1 3cpcpeKTHBHOCTh H3fOTaBJIHBaeMhiX Ha HX 

OCHOBe 3JieMeHTOB TeXHJ1qecKHX ycTpOHCTB. 

B u,eJioM cTerreHh o6ocHoBaHHOCTH HayqHhiX rroJIO)KeHHH H BhiBO.IJ:OB, 

CcpOpMyJIHpOBaHHhiX B .IJ:HCCepTaU:HH, He Bbl3biBaeT COMHeHHH. 

,LI.OCTOBepHOCTb IIOJiyqeHHhiX pe3yJihTaTOB o6ycJIOBJieHa l1CIIOJih30BaHHeM 

COBpeMeHHhiX IIO.IJ:XO.IJ:OB l1 cpaBHeH.HeM C npe.n:rneCTBeHHHKaMH, COOTBeTCTBHeM 



3KCrrepHMeHTaJibHbiX pe3yJihTaTOB KOJIWieCTBeHHhiM OUeHKaM, CJJ:eJiaHHhiM Ha 

OCHOBe l13BeCTHbiX TeopeTJ1qeCKI1X ITOJIO)KeHHH, a TaK)Ke COOTBeTCTBHeM 

Opi1rl1HaJihHbiX pe3yJihTaTOB ,n:aHHhiM, ITOJiyqeHHhiMI1 ,n:pyrl1Ml1 aBTOpaMH, 

l1CITOJih30BaBIIII1Ml1 aJihTepHaTHBHhie MeTOJJ:bl. 

3aMe'-laHHH. 

1. B 3a,n:aqax, paccMoTpeHHhiX B ,n:HccepTaUHH, rrpHCYTCTByeT oqeHh 

60JihiiiOe qJ1CJIO rrapaMeTpOB ( TaKHX KaK K03cpcpi1Ul1eHThl JJ:I1cpcpy3Hl1, 

KOHCTaHThi CKOpOCTeH peaKUHH, ITOBepXHOCTHOe HaTH)KeHHe l1 ,n:pyr11e ). KaK 

BJII151IOT Heorrpe,n:eJieHHOCTI1 B 3HaHI1l1 3Tl1X rrapaMeTpOB Ha ITOJiyqeHHbie 

pe3yiihTaTbi? 

2. B Teop1111 HYKJieauHH rrp11 MrHoBeHHO co3,n:aHHOH MeTacTa6HJihHOCTI1 

cKopocTh HYKJieauHH ocTphiM o6pa30M 3aBHCI1T oT rrepecbii.UeHI151 CHCTeMhi. B 

pa6oTe HJJ:eT peqb 0 HYKJieaUI1l1 HeHTpaJibHOrO cepe6pa, HO KOHUeHTPaUI151 

cepe6pa B pa3HbiX MeCTaX B CTeKJie l1 Ha ITOBepXHOCTI1 CTeKJia orrpe,n:eJIHeTC5I 

JIOKaJihHhiMI1 KOHUeHTpaUI15IMI1 BOJJ:Opo,n:a, KOTOpbie cpopMI1pyiOTC5I 3a cqeT 

,r:w:¢¢Y3Ml1. Mo)KHO JIH rrpHMeH5ITh TeopHIO rrpn MrHoBeHHOM co3,n:aHHI1 

rrepecbiW:eHHH? KaKHe 3,n:ech MoryT 6hiTh orpaHJ1qeHH5I? 

3. ABTOp MHOr,n:a B TeKCTe JJ:l1CCepTaUI1l1 ,n:orrycKaeT BOJihHOe o6paru:eHI1e C 

TepMOJJ:HHaMJ1qecKoi1 TepMHHonorHei1. CBo6o,n:Ha5I 3Heprl15I He pacKphmaeTc5I 

(CB060,llHa5I 3Heprl151 f1166ca l1Jil1 feJibMrOJibUa), l1HOr,n:a Ha3biBaeTC5I rrpOCTO 

3HeprMeH, l1CITOJib3YeTC51 TepMI1H KOMITOHeHTa BMeCTO KOMITOHeHT. 

BMecTe c TeM, c.uenaHHhie 3aMeqaHI15I He BJII15IIOT Ha o6mee 

noJio~HTeJibHoe sne'-laTJieuue OT pa6oThi . ,[(HccepTaUH5I A.B. Pe,llhKOBa 

rrpe.ucTaBII5IeT co6ol1: rny6oKoe KOMITJieKcHoe Hccne,n:oBaHHe, coqeTaiOw:ee 

TeopeTHqecKHH aHaJII13 c 3KcrrepHMeHTaJihHOH rrpoBepKoi1. ITo MaTepHanaM 

pa6oThi c,n:enaHo 14 ,n:oKna.uoB Ha BcepoccHI1cKHX 11 Me)K,n:yHapo.UHhiX 

KOHcpepeHUI15IX, orry6JIMKOBaHO 11 pa60T B )KypHanax, KOTOpbie BXO,ll5IT B 

rrepeqeHh BAK, a TaK)Ke rronyqeH rraTeHT P<D Ha H3o6peTeHHe. ABTopecpepaT 

COOTBeTCTByeT TeKCTY ,lll1CCepTaU:Ml1. L(eJIH pa60Tbl qeTKO ccpopMyiiHpOBaHhi l1 

peanH30BaHhi. 



3aKJnoqeuHe. 

,li;MccepTaiJJUI Pe,n:hKOBa A.B., npe,n:cTaBrreHHa.s~ Ha coMcKaHMe ;nreHoii 

CTeTieHM KaH)J;M,[J:aTa HayK, .siBJI.sieTC.si 3aKOH~eHHOM Ha;niHO-KBaJIM<JHfKail(10HHOM 

pa60TOM, B KOTOpoif co,n:ep)I(MTC.sl perneHMe 3a,n:a~M, MMeiOrn:eif cyrn:ecTBeHHOe 

3Ha~eHMe ,[J:JI.si <lJM3MKM HaHOKOMTI03MTOB, ~TO COOTBeTCTByeT Tpe6oBaHHHM 

«I1oJIO)I(eHM.si o nop.s~,n:Ke npMcy)l(,n:eHM.si ;nreHbiX cTeneHeii» NQ 842, 

YTBep)l(,n:eHHoro I1ocTaHoBrrem1eM I1paBI1TeJibCTBa P<l> 24.09.2013 r., 

npe,n:n.siBJI.sieMbiM K KaH,n:M,n:aTCKMM ,n:MccepTaQM.siM, a ee aBTop Pe,n:bKOB ArreKceM: 

BHKTOpOBH~, 3aCJIY~HBaeT npHCY)I(,[J:eHH.si ;nreHOM CTeneHH KaH,n:H,n:aTa cp11311KO-

no CTieiJ;HaJibHOCTH 

KOH,[J:eHCHpOBaHHOrO COCTO.siHM.si». 
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