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o T3hrB BEAyrrI Efr O prAHr43ArI rrril

Ha ArccepraqlroHHyro padory Bopo6beBa Ba4unaa B"naAHcJraBoBHrra
<<Ilcc"rreAonaHne eQQeKTrrBHbrx crrrH-SorouHbtx HHrep$efi con na 6are
IIeHTpoB oKpacKrr B aJrMa3e>), [peAcraBJreHHyro Ha corrcKaHr{e yueHofi

crerl eH rI Ka HA ilAarla Q nr n rco-MareMarlrqecKrrx H ay K rro c n eq H aJr bHocrlr
01.04.05 <<OnrIrKa>>

B Hacrotlqee BpeMq aIIMa3bI c IIeHTpaMra oKpacKV, B nepByro oqepeAb
El3or-BaKaHcktoHHbIMI4 - rIeHTpaMv\ Bbr3brBaror 6olrurofi QyuAaMeHTalrnufi u
[paKTuqecxufi t4HTepec, nocKoJrbKy 4auuufi Marepnan [peAcraBJrrer co6ofi
TBepAOTenbHyro KBaHTOByTO cI{cTeMy, I4MerOUyrc yHr{KirJrbHhre ofrTlrqecKr4e 14

crII4HoBbIe cnoficrga [pLt KoMHarHbrx reMneparypax. CncreMa o6la4aer
BbICOKLIM BpeMeHeM KOfepeHTHOCTH sneKTpOHHOfO U qAepHOfO CfrVrIJa,

Bo3MoxHocrbro orlTl{qecxofi rronf,pr43a\un cocrorlnvrfl gneKTpoHHoro crrr,rHa

rIoA AeficrsueM HerlpephlBHoro u3nyrreHrrfl) a raK)Ke r4crroJrb3oBaHv.f,
6rusre)Kalrlux f,AepHbrx crrr.rHoB KaK AoJrroBpeMeHHofi rsaHronofi raMflTvr. Bce
STLI csoficrBa, fIo3BoJrf,K)T paccMarprrBarb AaHHbre IIeHTpbr oKpacKr{ B arrMa3e
KaK rlepcreKTr4BHhre Anfl co3AaHprr gJrerraenruofi 6asH Bo3MoxHbrx 6y4yqzx
KBaHToBhIX ttpuno]Keuuit, TaKI4x KaK KBaHToBbIe BbrqI4cJIeHvIfl., v KBaHToBbIe
Irulnvrv cB,f,3kI. C QyH4arr,reHTarrbnofi ToqKV 3peHr4f,, rleHrpbr oKpacKZ il3or
BaKaHCLIfl, KaK I,I Apyrl4e IIepCIIeKTUBHbIe IIeHTpbI OKpaCKI4 B €lIIMa3e flBJIfl.eTCfl.

y4o6Hofi eKcrrepuMeHT€trlruofi unar$opnaofi Anfl LrccneAoBaHraf, vr

Tecrl4poBanufl Hosefiultx KBaHToBhrx irJrropr4TMoB. Cos4aHze sQSeKTuBHoro
orrrl4qecKoro Hnrep$ eitca rnfl nos6yx Aelrtvrfl, u c6opa rd3nyq eHvrfl. oArrHorrHoro
NV qeHTpa B aIIM€L3e rIo3BoJII4T cylqecrBeHHo yny.rur4Tb xapaKT epvcrvrKr4 yxe
rlpeAnaraeMblx KBaHToBbrx rrpunox(ertnfi Ha 6ase NV rIeHTpoB, a raK]Ke
rlo3BoJrr,rr co3Aarb HoBbre Bocrp e6onaHHhre ycrpofi crBa.

Arryamnocrr uccre,uosaHraq . [uccepraur,roHHa.f, pa6ora B. B. Bopo6rena
<<VIccteAoBaHue eS$ercu4BHbrx cnzn-SoroHHbrx zurepQeficos Ha 6ase
IIeHTpoB oKpacKlr B €LrrMa3e) rrpeAcraBJrrer co6ofi KoMrrJreKcHoe
v ccneAoBaHl4 e, BKJIIOqaTUIee :



1) SxcnepnMeHTanbHoe l4ccneAoBaHne prcnyrrareJrbHbrx csoficrn NV rleHrpa
oKpacKu B uLIIMa3e s6rugu rznep6oJrr4qecKoro MeraMarepkrara (fMM).
C6op crarl{crv:Kvr o4no$oroHHbrx r43nyqarerefi (NV rleHrpoB oKpacKv B

HaHo€Llvra^:e), pacnonoxeHHblx Ha fMM c pa3nkrqHbrMlr rapaMerpaMz.
I4suepeHlte crarucrvlKvl BpeMeHu xr43HH SnroopecueHrluu, KpprBbrx
HacbllrleHvrfl, a rarcKe cpaBHeHpre c aHarrorr{.rHofi nu6oprcofi €LrrMa3oB
p a3 M e IrIe HH bIX HA An} ne KTp kr rr e cKr4 x c Te KJr.rrHHbrx rroAn o)K Kax.

2) SxcuepnMeHriulbHoe n reoperr4qecKoe uccneAotsaHile [p?rMeHnMocrLI
HOBO|O TvIilA CBepxnpoBoAtrrlefo AereKTopa Anfl pefkrcTpa\nvr
o4noQoroHHoro z3nyr{eHv:fl, NV qeHTpoB oKpacKV B iurMa3e. AHarzs
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3HaqvMocrH orAenbHbrx rapaMerpoB AeTeKTOpa Anfl
KarI e cTBeHHbIX I43Mep[eMhIX XapaKTepllcrr4 K KBaHTOBO| O CB era.

3) SxcuepI{MeHTELIIbHoe v reoperr4qecKoe r{ccneAoBaHue
BOJIOKHa, BbrrtHyrofo Anfl nonyqelJvrfl, rleper,f,)KeK, KaK
unrep$efrca Anfl c6opa r43nyrreHvrs, or oAnHoqHhrx NV

lronyqeHvrfl

oflTHqecKofo
otlTrrqecKofo

ueHrpoB B

HaHo€LlMEBax. .{eranrHoe I4ccneAoBaHI4e [pI{trLtH Bo3Hr4KHoBeHr4x SonoBoro
H3nyqeHvlfl. vI orpeAeJleHue cnoco6os 6opr6u c napa3vrrHbrM QoHonrrrvr
Ll3nyrreHr4eM B TaKoM zHrep$efice.

Taruna o6pasou, AlacceprallrloHHafl pa6ora flBrflercfl, HecoMHeHHo,
aKTy€uruofi, rIocKoJIbKy HaxoAllrc.f, Ha rrepeAHeM Kpae pa3Brarr4fl, coBpeMeHuofi
Szsnrra .ronyrpoBoAHt4KoB 14 MeraMarepr4€rJroB. Crpyrrypno Araccepra\vfl,
cocroklT ,r43 Bnegenur, 4 HIaB, 3arffo.r envfl u Cnucra nlrreparypbr. O6rqzfi
o6reru Al,Icceprarlun 97 crpaHlrrl, BKrrorraf, 46 pucyHKoB u 2 ra6.rrr4rlbr.

HoeusHa IaccreAosaHrafi z nor)..reHHrrx peg)rmraron. B
ArlccepTallLloHnofi pa6ore 6sttu nonyqeHhl cneAyrorlr4e pe3ynbTarbr,
3Haqr4Mbre Ha Mr{poBoM ypoBHe:
1) VIcctegoBaHbl orlTl{qecKrre csoficrsa a3orHo-BaKaHcr4oHHbrx rIeHTpoB

oKpacKu B HaHoalM€t3ax, pa3MerrleHHhrx Ha rroBepxHocrkt rrnaHapHofo
rHnep6oruqecKoro MeraMarepvana (fMM) u3 rroilepeMeHHbrx cJroeB
AIScN u TiN. Ilpo4err,roHcrpl,IpoBaHo yMeHbrxeHze BpeMeHr4 xr43Hrd
no:6yxAeHHoro cocro flHufl NV IIeHrpa n 4 paza u yBe.rr4rreHue cKopocrkr
cqera oAI4HorrHbIX SoroHon B cpeAHeM B 1.8 pa3a (vrarccuMaJrbHoe
yBenI4qeHLIe e 4.8 pa3a) ro cpaBHeHl4ro c NV rleHrpaMr4 B HaHoaJrMa3ax,
pac[ono)KeHHbrx Ha creKr.sHHofi rroAno)KKe.

2) O6uapyxteHo, qro gKcneplrMeHT€rlbHhre 3HaqeHr4q cKopocrrr crrera $oroHon
HaHoarIMa3oB na fMM lzMeror AByMoAarIbHoe pacrpeAeneHqe rro cKopocrrr
crrera, oAHa u3 KOTOpbIX HaXOAT4TCq B COOTBeTCBHI4 C TeOperI4rrecKr4MLI
pacrreraMu u I{Meer yBennqeHrde B cpeAHeM 1.8 pffi, a Apyratr r4Meer B
cpeAHeM yBenl4rreHile Ao 4.8 pa3. Haru.rue nropofi rpyrrrrbr o6r.f,cH flercs.
Harl4tll4ervr 4e SeKToB rroBepxHocrt4 fMM e6 ruzu rd3nyqarelefi , ulparcrrlgx
ponb clyuafiHbrx HaHoaHTeHH.



3) Anropovr 6sta rpoBeAeHa pa6ora ilo parpa6orKe rexHoJrorvwr co3ralrtvrfl.

orlrl{qecKoro zHrepQ eitca Arrfl oAl4HoqHoro NV rleHrpa B HaHoaJrMa3e

rlyreM pacronolreHl4,u HaHoiilMa3a) coAep)Karrlero NV rIeHTp, Ha
reperq)KKe BblTf,Hyroro orrlrrrecKoro BoJroKHa. llonyueHnrrfi znrep$eitc
6sll HccneAoBaH, H orITI4MI43zpoBaH, KaK c Lrcronb3oBaHr{eM pe3ynbraroB
rrI{cJIeHHOfO MOAenr4pOBAHUfl., TaK Vr C IOMOITIbTO SKCnepvMeHTaIIbHbrx
MeroAoB. B pe3ynbrare c rroMolrlbro raHrep$ eirca 6l';rta r43MepeHa

o4noSoroHHa.f, crarl{cruKa l43nyqeln:as, or oAktHorrHoro €l3orHo-
BaKaHCLIOHHO|O IIeHTpa OKpaCKLT U 3apernCTpLlpOBaHA CKOpOCTb Cqera
oAktHorrHbIX SoroHon n 3 pa3a 6omura,fl rro cpaBHeHnro c roH$oKiurbHhrM
MI4KpocKorroM c o6rerrvBoM c rrucrosofi areprypofi NA : 0.95.

4) ,{eramHoe l4ccneAoBaHlre Bo3Mo)KHbIX rlpktrruH Bo3Hr{KHoBeHr,rx SonoBoro
rxyMa rloK€t3€Llro, rrro ocnosHofi upuuIaHofi Bo3HHKHoBeHH.rr Souonux
rrIyMoB B orrlrrrecKoM nnrep$efice flBJrrercf, pr3nyqeHlre GeO rIeHTpoB
oKpacKI,I B cepAerrHzKe BoJIoKHa rIoA 4eficrnlreM na3epHoro v3nyqeHvrfl,
HaKaqKLI, pacceflHHoro Ha HaHo€LlMa3e. B pe3ynbTaTe pacrreToB
ycraHoBJIeHo, rrro oAHktM vrg Bo3MolrHbrx cnoco6os 6opr6u qBrqercfl
nu6op orITuMaIIsHofi rtonqpI43a\vtu l{3nyrre:gt:afl. HaKarrKr{. Bu6op
HaHoarMa3oB MeHbrrrero pa3Mepa (vreHee 20 HaHoMerpon), u
LIcrIoJIb3oBaHHe flBrrenvrfl, Hacbrrrl elavrfl, SnroopecueHqnlr npu noMorrlpr
rIpeABapI4TeJIbHoro rlMrrynbca 6omnefi MorrlHocrra TaKlKe npeAno)KeHbr KaK

MeroAbr 6opr6u c QoHoBbrM rrryMoM.

I

5) B uccreAoBaHuvr npuMeHrrMocrl{ KpldoreHHbrx o4HoSoroHHbrx AereKTopoB
HoBoro rvlra 6uro [poBeAeHo cpaBHeHr4e pe3ynbraroB r43Mepenufl,
o4Ho$orosnofi crarncruKu or oAnHorrHoro NV rIeHTpa, pacroJro)KeHHoro

r43MepeHufl, rrpr4 rroMorrlr4 KoMMepqecKr4x
B pe3ynbrare npoAeMoHcrpnpoBaHo vl

Soro4ereKropoB C KBAHTOBOI4

BbIf,BJIeHO, rrTO MaKCHMAJIbfIAfl. CKOpOCTb

crlera oAI4HotrHbIX QoroHoB B cnyqae cBepxlpoBoArrrlrax AereKTopoB n 20
pa3 [peBocxoAuT cKopocrb crrera JraBr4HHux SoroAereKTopoB.

Ha) rHas gHa.IzNdocrr pesyrlrraron AracceprauzoHHofi pa6orH.
lzccepralll{oHHas. pa6ora rpeAcraBrqer co6ofi pznHocropoHHee
oKcrrepl{MeHT€t[bHoe HccneAoBaHr4e orrrlrqecKr4x csoficre NV rIeHTpoB
oKpacKI{ B allMutse B pinnuqHbrx ycnoBr{f,x. O6napyxeHo cyqecrBeHHoe
yBenuqeHze qucJla co6upaeMhrx oAkrHorrHbrx Qorouon, r4cnycKaeMbrx NV
IIeHTpaMI4 OKpaCKI4 B aJrMa3e ) A TaruKe AOCTr{fHyrO CyqecrBeHHoe
yMeHbIxeHI{e BpeMeH crroHraHHoro pacrraAa ofrrlrqecKoro [epexoAa B NV
IIeHTpe rpn B3aLIMo Aeitcrr,uu rleHrpa oKpacKH c fMM. YcrauoBJreHbr
ocHoBHbIe [apaMerpbl, Bnr{rroque Ha s$Sercrr4BHocrb orrrr4rrecKoro
znrep$eitca. Zsyueuo BJIHf,HI4e pirnzqHblx reoMerpnrrecKr{x rapaMerpoB Ha

Ha fMM c

JIABVHHbIX

pe3ynbraTaM14

Qoro4uoAoB.
TeoperlarrecKla o6ocHoBaHo, rrro Aaxe HecMorpf, Ha Hu3Kyro KBaHToByro
e$QercuaBHocrb (-0.2) rny6IaHa npoBara aBroKoppenf,rlzoHsofi Qyurcquu
MorKer 6urr Ao 2 pa3 HVlKe, qeM aH€urorraqHufi rrpoB€L[ rrpn
IICIIOJIb3OBAHT4H JIABUHHbIX

eSSeru4BHocrbK) 0.6. Taxxe



ua6rrcAaeruufi e$$err. O6HapyxeHo yBenuqeHr4e e$Qeru4BHocru pa6orhr B

rpllcyrcrBul4 rloBepxHocrHhrx 4eSerron Ha fMM. 3uaqureJrbHaf, rracrb
BnepBble rIpoBeAeHHbIX nccneAonanufi, HarrpraMep r43yqeHrae unrepS eitca
(oArrHo.rHHfi NV IIeHTp fMM) Hocrrr yHr4K€rJnsufi n rpzoplrreurufi
xapaKTep. Paspa6oraHHble [oAxoAbr vr MeroArrKrl r4ccneAoBaHvrfl. B qacrHo ervr)
I43MepeHVe aBroKoppenflIlzoHnofi SyHrcqzu Broporo nopf,AKa npv rroMorrlrd
cBepxlpoBoAflIrlux AereKTOpOB, nepeHoc oALrHOrrHbrx HaHo€LlMa3oB c
oALIHotrHbIM NV IIeHTpaMLT Ha rreperrxKy BbrrtrHyroro BoJroKHa Moryr 6urr
TaK)Ke rIpI4MeHeHbI K 3aAaqaM I,ICCneAOBaHVrfl, ApyfL,IX nepc[eKTklBHbrx qeHTpoB
oKpacKr4, MaTepr{iuroB v HaHocTpyKTyp.

flpaKrz.recrca.fl sHa.rulao cm pesymraron nzc cepraura oHHofi p a6 orH.
CyrqecTBeHHoe BHr4MaHr.re B Ar4cceprarlukr yAeneHo r{3yrreHr4ro upz6opHoro
rloreHllvara Ha6nro4aeMbrx e$Sexron. 3ro orHocr{Tctr B rrepByro oqepeAb K

eQSerry ]nerzu envfl. qvlera ucrycKaeMbrx Qoronon n6rnsz rroBepxHocrlr
fMM. Canr Marepu€tJl fMM f,BJlf,erc.u coBMecrlrMbrM c .ruuonofi
HHTerpanruofi TexHoJloruefi, ro3Bor.fl.fl co3AaBarb qurrbr, coAeplrarrlr4e
ofITI{qecKI,Ie u orlTogJreKTpoHHbre KBaHToBbre ycrpoficrBa Ha 6age NV
IIeHrpoB. Perylrrarbl t4ccneA oria:nuir Bbrrf,Hyroro onrvqecKoro
oAHoMoAoBoro BoJIoKHa Moryr 6rrrr prclonb3oBaHbr Anfl co3AaHuf, rrpororvrra
reHeparopa o4no$oroHHoro ra3n1nreHr4fl.. B qenoM ronyqeHHbre B

Al4cceprarrvu pe3ynbrarbr Moryr 6urr r4crroJrb3oBaHbr rrprr paspa6orKe
orITI{qecKLI4 LI KBaHToBbrx upra6opoB Ha ocHoBe NV rr qpyrvrx [epcneKTr,rBHhrx
IIeHTpoB oKpacKrr B aJIMa3e B pa3nurrHbrx HHcrr{Tyrax u opraHvaar1uflx: OZAH
zu. Jle6e4ena, Q-TI4 ravr. A. @. Zo$Se, MfV zrvr M. B. JlouoHocoBa, I,I@TT
PAH Lr Apyrr4x.

O4HaIto pa6ora He JlulreHa HeAocrarKoB. OcHonnbrM, rro HarxeMy
MHeHLIT' ABIIfleTCf, MUUIOe BHI4MaHI4e B I4CCIeAOBaIdI.dVI K I43yrIeHI4IO
gneKTpoHHbIX crrrrHoBblx ceoficrs NV rIeHTpoB u rronrpLt3ar\kru

QotonrcMI4HecIIeHIII4I,I, xor.f, r{MeHHo gTH MoMeHTbr HaxoArrcf, B Qorcyce
uccneAosaHlafi IIeHTpoB oKpacKLI B HaHo€uIM€Bax. Moxuo lpeArroJro)Krrrb, rrro
pa6ora HaA BDKHIIMIa u aKTy€ilbHbrMkt rrpaKTrdqecKlrMr{ 3a1aqavru orBJreKJra
BHkIMaHLIe coucKareJrf, or Bo3MolKHbIX r4ccneAosaHzfi B groM HarrpaBJIeHLrr,I.

OtNae.raercf, TaK)I(e pflA [orpemHocrefi MeroAr,rqecKoro xapaKTepa. K
rIpLIMepy, rlpkt rrccneAoBa}Jvru xapaKTepr4crr4K u Anana3oHa rrpr,rMeHr4Mocrr4
cBepxnpoBoArlrlero AereKTopa ero cnoficrsa cpaBHr4B€Lru4cb c JraBr4HHbrMkr

$oro4noAaMll c 3aHkDI(eHHbrMvr napaMerpaMr B culry AerpaAarrr4kr AereKTopoB
B rlpoqecce I4x MHoroJlerHefi pa6oru. B erux ycnoBrf,x 6rrlo 6u rone3Ho
npoBecrn aH€LIII43 AOCTr4fHyrbrx lapaMerpoB Ha ocHoBe coBpeMeHHbrx
nkITeparypHblx I{crotIHI{KoB, rrro, Bo3Mo)KHo, cMecrprno 6sr oIIeHKkt. .{alee,
cpaBHHTeJIbHo HIa3Koe KaqecrBo rrpolycKaHr.{tr B BoJroKoHHoM KaHarre c6opa,
nopf,AKa IUoh, roBopLIT o HecoBepllreHcrBe BoJroKoHHbrx coeALrH enuit.
O6cyxAeHI4e nytefi ynyqIuenvrr ororo napaMerpd, raKlKe KaK vr cuoco6os

I



rlyrH Aocrz)Keld.ufl, ocHoBHofi rleru4 - co3lta:nufl, eSQeru{BHoro znrep$ eftca. C
oQopnaLITenbcrofi rorrKtl 3peHl4fl cneAyer orMerr4rb HeKoropyrc ne6plxHocrb
B paccTaHoBKe 3HaKOB rIpenI4HAHVIfr I,I pICfIOJrb3oBaHUVr CoKparqeuuit. B rercre
orcyrcrByer pfll, HOMepOB pI{CyHKOB, Harrpr,rMep, yroM{Hyrhrx Ha crp. 63 u8I.

VragaHHble 3aMeqa.n*fl, ABnflflcb B ocHoBHoM peKoMeHAarILrrMr4 rnfl
rlpoAon)l(eHrrf, t4ccneAosaHZfi, H€ BJIHf,ror Ha BhlcoKyro orIeHKy, KaK
Al'IcceprallkloHuofi pa6orrr, TaK H ypoBHt KoMrrereHTHocrpr aBTopa
AzcceprarlV4u. OcHogHhIe rloJloxeHnf,, BbIHocuMbIe Ha 3arrIHTy, He Bbr3brBaror
coN'firenzfi. [uccepralllroHnafl. pa6ora B. B. Bopo6beBa npeAcraBn.ser co6ofi
JroruqecKLt 3aBeplleHHoe HarIHOe nccneAoBaHr4e. AsropoM BHeCeH
cyqecrnessufi BKJTaA B pa3BHTue oIITI{KI{ IIeHTpoB oKpacKr.r B HaHo€urMa3ax 14

rIpHMeHeIdIdfl MeraMarepl{€rnoB. OcHosHHe pe3ynbrarbr pa6oru rroJrHocrbro
orpax(eHbl B 3 uy6nurcar\unx B aBTopI{rerHhIX xypH€rrrax, BxoAqrlr4x B 6*y
AaHHbIx Web of Science u fleperreHb BAK, MHoloKparHo AoKrraAbrBaJrr4cb Ha
ocHoBHhIx rlo 4auuofi TeMarkIKe HalluoH€urbHbrx v Mex(AyHapoAHbrx
roH0epeHlluf,x. Jlz'urrtfi BKnaA aBTopa ^rrBJr.f,ercf, orrpeAenfforrluM B
[onyqeHl4e p$ynbraroB. {nccepra\ufl, rloJlHocrbro coorBercrByeT BceM
rpe6on alF{v]flM- <<llolox eHvIfl o tlpktcylrAeHkrrr yqeHhrx crerreHefi)),
yrBep)KAeHHoro lIocraHoBJIeHIaeM llpanzreJrbcrBa P(D or 24.09.2013r J\b 842,
K AI'rccepraIII4tM Ha coucKaHre yrenofi cTefreHr{ :raH1n1ara Qzszrco-
MareMaTLIqecKI4x HayK' a ee aBTop Bopo6ren Ba4zna Bla4ncJraBoBkrrr,
6esycloBHo' 3acJryxl4Baer rIpLIcBo eHufl eMy ucrouofi crerreHpr 11;a;1pu*ara
Qnsnro-MareMarl4qecKLIx HayK ro creqr4iurbHocrr4 01 .04.05 - Ourr4Ka.
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Marepz€LIIbI Al'IccepTar0uu 6r.lu 3acnyuaHbr Ha ceMr4Hape lIa1oparopr4'
KnasroBopa3MepHhrx rerepocrpyKryp @Tvr urra. A. (D. I{oS Se.

Orsrre Ha Aucceprallklro o6cyx4en v o4o6peH Ha 3ace1aHuu V.reHoro
coBera I{eHrpa Qzszrcu HaHorerepocrpyKryp, 17 :rron6pt 2017 r., nporoKon
J\tb I .
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