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Poccuficxofi aKaAeMuLr HayK Ha ALrcceprarluoHHyro pa6ory
Maprrnnona Aprepra KoncranTrrHoBrrqa <<(Doprr,rzpoBaHr4e s CBg
nna3Me €uIM€I3HrIX nr€nox LT KoMrro3lrroB, coAepx(arqnx orrrlrqecKr4
aKTr4BHbre lprrMecu si, Ge, Eu>>, npeAcraBleHuofi Ha coucKaHlre

YTEHOft CTCIIEHII KAHALIAATA QIESUXO.NAATEMATUqECKI{X HAYK IIO
cnequ€LJrbHocru 0 I .04.07 

- Qnszxa KoHAeHcupoBaHHofo cocro flHhrfl,.

Arryanruocrb reMhr

npeKypcopoM - r4cTorrHt{KoM npr4Mecr4
crrHTe3a KoMno3nroB <<anNras-P33>)

(SiFI4, GeH+); I{3}nreHI{e npoqeccoB
(EuF3 vr B-NaGdFa:Eu); u3yqeHue
orlTlrqecKr{x csoficrs [oJIVqeHHbIX

'Ievrofi Arrcceprarlzonnofi pa6orrr Maprrxnona A.K. flBlrflercl
QopuupoBaHl4e s CBV rIJIa3Me arrMa3Hbrx nr6nor r4 KoMrro3riroB, coAepr(arqux
orrrr{qecKr4 aKTr.rBHhre rrpr{Mecu Si, Ge, Eu. B pa6ore [poBoAt4Tcfl vr3weilr4e
[poqeccoB cLIHTe3a ailMa3Hbrx ur€nor B CBrI una3Me c rasoo6pa:HbrM

crpyKryphr,
MaTepLI€lJIOB.

Sa":onoro cocraBa Lr

Arryansnocrb AaHHofi revru noATBepx(Aaercs, TeM, qro cyrqecrByrorqlre
MeroAbI BKrIOqeHI4.f, KpeMHVt B TIJTeHKI{ 

'J'JLMA3A 
U3 CIlJraId.a He ITO3BOJI'JII4

rron) ILITb Aocraroquo y3KLre rruHukr ArA 3a4arr KBaHToBofi ourzrz; Bnvfl]g.]ae
rlapaMerpoB rIJI€BMoxI4MuqecKoro ocaxtAeHLrr €LrrMul3Hbrx nl€norc Ha
cneKTp€urbHhre xapaKTepncrvrKkr rIeHTpoB oKpacKr4 B HUX r3rreHo
HeAocraroqHo; octaetcs orKprrrhlM Boflpoc o :nalTvtrrvn HoBbrx rrunuit,
CB.s3aHHhIX C KpeMHLIeM B anMa3e;



,{nccepralll{oHH€ur pa6ora cocrolrr r43 BBeAeHr4fl, rrflTr4 rJraB, 3aKJrIorIeH:ns. u
u 6u6rzorpa$uuecrrafirrpunoxeHrr. Co4epxur 75 pr4cyHKoB

I4crIOJII3OBaHHrIX LICTOqHLIKOB u3 284
Arcceprarlr4r4 cocraBJrrer 133 crp.

Har{MeHoBarruit. O6uufi
cnI4coK

o6renr

K Hapr6oree 3HaqI{MhIM Haf{HbrM 14 rrpaKTrrqecKr4M pe3yJrbrarau pa6oru
cneAyeT oTHecTLr cJreAyroqne :

1. Onpe4eleHbl pexllMhl cl{Hresa (ronqeHrpaur4Jr SiH4iCH4, reuneparypa)
JrerI{poBaHHhIX KpeMHrreM noJrr4Kpr4cr€urJrr{rrecKr{x ErJrM€t3nrrx nl€HoK B CBrI
[JIa3Me, cnoco6crByloqve o6pasoraHnro orrruqecKr4 aKTLrBHbrx 4e$error
< rpenanufi -BaKaHcLrr)) AJIM43C LIHTeHCLIBHO14 V3KOTIONOCHOI4

Qoronrorr,rlrHecr{eHr.{uefi (@JI) Ha ArrkrHe BoJrHbr 738 sur.
2. B ennrarccu€ulbHhlx €LJrMa3Hbrx cJrorx, ocax46nnbrx B CBrI rrn€t:Me r43

rasosofi cMecl4 CfuftIz c 4o6anrenuerra r43ororrHo-o6orarqdHHoro cvrrra:na,
nonf{eHhl ancau6lx SiV-qeHtpon (rpeunufi -naxalacufl qenrpon) c y3Kr,rMr,r

KoMnoHeHTaMI4 B@JI B cleKTpax rrorJrorrleHr4.rr. Oupe4en€n zsoronu.recrnfi
c,uBrrr KoMuoHeur B@JI SiV.

3. B uonrarpvcrurrvrrecKl4x €rJrMa3Hbrx nr6nxax, ocaxg€HHbrx B CBII rrJrtBMe
u3 ragonoft cMecl4 cH4llf2lsiH4 Ha IIoAnoxKLr Lr3 HurpulLa arrroMvrilvr'^,
nonrSpaua LI KpeMyux, oluapyxeHbr r{eHrphr c @JI B rroJroce 720-722 urvr,
I,IHTeHCLIBHOCTb CBerreHur KoTopbrx c rroBbIIIreHneM TeMnepaTypbr oca)I(Aeld'ug,
pacrer onepexaloIuuM TeMrroM rro cpaBueHlrro c trHTeHcr4BHocrbro OJI SiV.

4. PeanprsoeaHo KoHTponr4pyeMoe BHeApeHlre repMaHlrr rroJrlt- vr

MoHoKprrcr€rrrJrrrqecKlre aJrM€BHbre nldnrz. lloly.reHbr rleHTpbr oKpacKr{ GeV c
ranreHcusHofi OJI Ha AJILIHe BoJrHbI 602 HM. HafiaeHu orrrlrMilJrbHhre
coorHorrleHufl, (GeFI+/CH+ = l0%) B Ar4ara3oHe KoHrleurpaqufi 0-360A, Koropbre
o6ecue.IuBaror MaKcnM€uIbHyIo rlHTeHcrrBHocrb r.r3nf{eHr4e GeV-qeHTpoB.

5. Pa:pa6oraH MeroA nonln{eHr{rr HoBhrx peHTreHoJrroMr4HecrIeHTHbrx

BHeApeHrru HaHorlacTzr{€rJIM€I3Hbrx KoMfIo3LIToB. 3aKrloqarowuitcs Bo

Qropz4on peAKo3eMeJIbHbIX gJreMeHToB B noJrr4Kpr4craJrJrlrqecKr{e aJrMa3Hbre
ul€uxz Henocpe.qcrBeHHo B rrpoqecce rrJra3Moxr4Mr.IqecKofo ocDKAeHI{g €urMa3a
Lr3 rasosofi Qasu. I4groronneurr u oxapaKTepn3oBaHhr KoMrro3r4THbre
Marepl{€ubl c HaHopa3MepHhrMLr qacrr4rlaMr4 EuF3 u NaGdF4:Eu, nne4p€uHbrMr{
B rIonuKpLIcr€LIIJII4qecKI{e €urMzBHbre ul6nru, o6laAarorqr{e r{HTencnnnofi Soro-
Lr peHTreHoJrloMrrHecrleHrlnefi Ha IJrraHe BoJrHhr 612 HM. YcranoereHa
KOHI{eHTpaIILIOHHa' 3aBI4CLIMOCTb rrHTeHCr4BHOCTr4 peHTfeHOnrOMI4HeCIIeHrItrr4
oT Konr4qecTBa BHeApeHHbrx qacTr,rq.



Oqenra HoBLT3Hhr Lr AocroBepHocrlr

Hayruar H o BIrt3 H a rlp eA craBJIe H Hhrx B A 14 c c epr ar\vrr4 r{c cn eA o B arruit:
o flonfreuu aHcau6ua MoHor43ororrHbrx SiV-qeHrpon c peKopAno ysrcofi

ncuocofi nroMkrHecrleHrluz (norryurrEpnuofi 4,8 ffq) npn noMoulr{
KOTHTPOJTI4pyeMOI'O BHeApeHI4{ KpeMHr{.rr B aJrMa3Hbre rrJreHKr4 vr3
ra:oo6pasHofo cwraHa HerlocpeAcrBeHHo Bo BpeMr rrJr€r3MoxuMlrqecKoro
CI4 HTE3A AIIMA3HbIX TIJIEHOK.

o6HapyNeHu u oxapaKTepr43oBaHbr HoBhre orrprqecKue rleHrpbr B

TIO,JII{KPI{CT€IJIJII4qCCKI{X €IJIMA3T{bIX NI€HKaX c @JI g IIoJIoce 720.722 mI.
Buepn.sIe rIoJIfreHbI qeHTpbI oKpacKr4 repuauxfi-BaKaHcr4.f, B €urMa3e npu
ncrloJlb3oBanuur ra":oo6pasHoro repMaHa B KarrecrBe vcrorrHrlKa npr.rMecLr, Lr

onpeAeneHhr ycnoBvrfl cr{HTe3a aJrMa3a) o6laAaroqero perop4Hofi
LrnreHcLrBHocrbro @JI qenrpon GeV.

. Bueparre n3 rasosofi cMecu MeraH-BoAopoA-repMaH rroJrrreH
KOMrrO3r/rTUUfi Uarepnilr repuauufi -€urMa3.

. Pa:pa6omH
€UI]MUI3I{bIX

MeTOA noJrrreHlrr HoBbrx peHTreHonroMl4HecrleHTHbrx
KoMrro3r{ToB, 3aKrroqarotluitct Bo BHeApeHrdr{ HaHoqacrr.rq

Qropz.qon peAKo3eMeJrbHhIX gJIeMeHToB B rronrlKpvrcraJrrru9.,ecKrde €urM€BHbre

nldHru HerlocpeAcrBeHHo B npoqecce rrJra3Moxr{Mr{qecKoro ocax(AeHl4tr
€urvra3a r43 ra3oBofi Qasu.

o llonyrenrr vr oxapaKTepLr3oBaHbr HoBbre arrMa3Hhre KoMrro3r4Tbr c
nHe4pduuhrMlr HaHopEBMepHbrMkr rracrurtraMLr EuF3 u B-NaGdFa:Eu B

KaqecTBe IiIcToqHuKos @JI u PJI.

,{ocnonepHocrb IIOJIYqEHHhIX pe3ynbTaToB rroATBep)KAaeTc'I
I4ctIoJItb3oBaHkIeM coBpeMeHHoro o6opy4oraHufl, vr arrecroBaHHbrx MeroAr4K
rrccJreAoBawni - 6onrrurEu KOIT4qeCTBOM Ct4HTe3I4pOBaHHbIX n
npoaHa.Jrz3 HpoBaHHhrx

SKC[reF)I4MeHTOB.

oopa3rloB, Bocrpor{3BoAr4MocTbro pe3ynbraroB

(ScnonHrre pe3ynbrarhr Arrccepraqr{u 6unu [peAcraBJreHbr Ha
Bcepocrcllficrux LI MexAyHapoAHhrx ron$epen\vrflx, ony6nzxoBaHo 16 rest,rcos
B Marepualax v c6opnzrax rpyAoB xon$epenqzfi. Ocnonnue rroJro)r(eHLrt
pa6oru'I ony6ruaroBaHbl B pelleu3lrpyeMbrx HayqHhrx xypHaJrax s 6 crarrflx) B

ToM qucne 5 ug HTtx V3AaHbI B x(ypHaJIaX, peKoMeHAoBaHHbIx BAK Po, u 4
BXoAflr'n 6a:y AaHHhrx Web of Science.

PeronaeH4ar\nr4 rlo I{crIoJIb3oBaHHrc pe3ynbraroB Lr BhrBoAoB Ar,rcceprarlkrr4

ly''rzr.rrsa.f, BDKHocrb pa3Burarfl pa6or rro rexHoJron{r4 €urM€BHbrx rrneHoK
pe3ynb'rarbr AuccepraqnoHuofi pa6orrr Mo)KHo peKoMeH,qoBarb K
I{CrroJIE,3OB€rHr{IO B r4CcneAoBarelrcrofi pa6ore B HayqHbrx u yre6unx



rrpe)KAeHI,Itx, 3aHI4MaIOlplXCr CtrHTe3OM €IJrM€l3HbrX Marepr4€IrroB u
rIpI4MrOHor{I4eM I{x B p€t3ruqHblx o6nacrqx HayKvr r4 TexHr{Kr4, B oco6eHHocrtr B

Qorounre, orrrosJreKTpoHlrKe, r{ oJreKrpoHuKe: n @TLI uvr. A.fl,.IrIoS$e pAH,
LIoo PAII, Mfy urr,r. M.B. Jlouosocona (ou:u.{ecrufi Sarymrer,I*fuIfle),
7I@X:3 PAH, Tponqrorr,r Llucruryre cBepxrBep,qux u HoBbrx yrnepoAHhrx
Marep)raurilrn, I4lI@ PAH, I'IPO PAH, PI{II <L{enrp Kergurua), MI43T.

3auerralrz.rr no Ar4cceprarlaoHHofi pa6ore

.{zcceprarlr4r He Jrr{[reHa p flAa HeAocrarKoB :

l. I) crpymype AucceprarJuvr snnrrfi repeKoc B cropoHy yBenr4rr eHkrfl.

cr6reua reKcra JrureparypHoro o6sopa, orucalrtLrs. craHAaprHbrx
rrpu6opon v IIp. IIo cpaBHeHr,rrc c orlrcaHaeM v aH€urr{3oM
pe3ynbraroB pa6oru. ,{axe B pur:Aene <<llocranosKa 3a1aqtr>>

co6creeHHo 3a.qaqaM nocBrrrleno 11 crpox r43 rpex crpaHurl.
tlacro yrroMnHaeMoe B TeKcre rroH.rlTrre BbIpaIrIeHHbrx
(HtI3KoHalpsx(eHHhIX ITJIeHoK) KpoMe co6creeHHo :na3BaHtrfl HrrKaK
He xapaKTepn3yerc.n BerlrquHaMkr uanpaxennfi (nu4ranao,
MexaHaqecrux). Cu, HaupuMep, crp. 79.
Anrop yrBepxAaer, qro 6rrnn BbrparrleHhr rrJreHKr4 €lJrMutga

Jrefr4poBaHHhre Ge. Oruraxo, ro AaHHbrM, rrprrBeAeHHhrM ya puc. 52.
MoxHo roBopr{Tb Jrr4rrrb o KoMno3r4Te aJrMa3 - repuauufi.
Anzulorzugo, cyx(AeHl4e B orHorlleHr4r4 (nerr{poBaHvrfl>> KpeMHIaeM
HeJrb3t cqLITaTb BepHhrM, TaK KaK He npvBo!'LrTcfl, HLIKaKLTX AaHHbrX IIO
I4CCneAOBaHrrrO crpyKTypbr 3epeH e'Jrl'4.a3a, a raKnre gJreMeHTHoro

cocTaBa 14 crpyKrypbr Ha lpaHLrrlax 3epeH aJrMa3a.

5. E reKcre Avcceprarlr4u Lr

C'TUJIYICTLTIIE C KI4 E H CVBtr3 KI4.

anrope$epara rlMerorcr oreqarKr4 Lr

3arcmo.reHue

lraccepraqux Maprb.aHoBa Apreua KoHcraHurHoBr4qa <(DopuupoBaHr4 e B
CBr{ nJra3Me a[M€I3Hhrx nnduor u KoMfro3LrroB, coAep)Karrlr4x o[TLrrrecKr{
aKTI4BrIbIe rlpl{Mecu Si, Ge, Eu>>, npeAcraBJrrer co6ofi 3aBeprxeHHoe HayrrHoe
uccJreltoBaHue. llolyrenHble B nefi p*yJrbrarhr o6laAaror Haf{Hofi nonuenofi
rI rlpaK.Tll'Iecrofi IIeHHocrbIo, LIX aKTy€urbHocrb Lr AocroBepHocrb He Bbr3blBaror
coMHerrl4r.

Or:Nae'reHHhIe HeAocrarKu He cHLDKaror KaqecrBo pa6orn 14 He BJlrrrror Ha

2.

-J.

4.

rJIaBHbIe pe3ynbrarhl Al4cceprarJur4. Pa6om 6azupyercfl Ha AocraroqHoM qr4cne



roJryrleHHbrx gKcnepLIMeHT€urbHbrx AaHHbrx. AnropeSepar coorBercrByer
ocHoBHoMy coAepx(aHr{ro Ar4ccepTarlr{r4.

[uccepragur^ yAoBJrerBop-f,er rpe6onanvrflv^) rrpeAb.f,BnreMhrM K

KaH4vr4ara Queuro-IIICC€,pTOIIILf,M HA COI4cKaHI{e fIeHoI4 CTerreHr4

MareN[arl4llecKvx HayK, a ee aBTop Aprerra Koncranr[HoBr{q MaprrrHon
3acJry:xr4Baer rrpucy)KAenufl eMy yrdnoft crerreHr4 Ka]F^Iiullara szsr.6o-
MareNrarr{'lrecKrx HayK no clerlr{aJrbHocrr4 0I.04.07 - snszra
KOHAeHCLTpOBaHHO|O COCTOTHLTT.

f oxna4 rro Marep r4aJraM, BorueArrrr4M B .qr{cceprarlaro A.K. Maprranona,
3acJlynxaH Ha 3aceAankrur Hay+ro-rnaru$zraqr4oHHoro Cerraunapa @I4P3 nrra.

B.A. I(orelrnuKoBa PAH no HanpaBJreHrdrc <<TexHonon4rr HoBbrx Marepr{aJroB rr
crpyKTyp Ans,paAr4orexHI4KI4 r{ gneKrpoHr4Kr{) 4 oru6ps2019 r., TeKcr or3brBa
Cevrunapou o4o6pen.

3ana. llpeAceAaren.n CeurEuapa
r.S.-u.n., brJroB IO.JI.

Y.reHHfi ceKperapr Ceur.trapa
r.S.-rr,r.H. Ca.uoscruiT,tI.I4.
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