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Kynpeenofi O"nrrn B.rraAuMrrpoBHbl

<<OopvrupoBaH ue v csoficrBa HaHocrpynrypnpoBaHHbrx cJroeB

aHoAHoro oKcHAa rr{TaHa>), npeAcraBJleHHyro Ha coHcKaHHe yveuofi creIreHI,I

KaHAr4Aara Szsr4Ko-MareMarr4rre cKr,rx HayK

ro cneqr4aJrbHo crkr 05.16.08 - HaHorexHoJlorur4 H HaHoMarepr4aJrbr (vrarepzaJlbl

Anfl oneKrpoHuKrr u $orouuxz)

1. CoorsercrBr{e Ancceprarlur{ c[eq[aJrbHocrlr 14 orpacJll{ HayKIr, rro

KOTOpbTM OHa [peACTaBJreHa K 3alrllrre

B Al4cceprallzoHnofi pa6ore Kynpeeeofi O. B. LI3yrIeHbI 3aKoHoMepHocru

SopnarapoBaHrlfl cJroeB HaHocrpyKrypupoBaHHoro oKcI4Aa rvrraHa c sqeucrofi, 14

rpy6uarofi crpyKrypofi MeroAoM sJreKTpoxr,rMr4rrecKoro aHoAI{p oBankrfl,

r4ccneAoBaHbr ux orrr4rrecKr4e, gneKTperHble u $ororararvITrLlecKl4e ceoficrna.

llpe4nolreHHbre MeroAr4Kr4 QopvrupoBaHzfl BbIcoKoynop.aAorIeHHbIX

HaHocTpyKrypkrpoBaHHbrx cJroeB oKcr4Aa rvTaHa fIo3BoJIfroT npl4MeHflTb r4x B

KarrecrBe $opnaoeaAaroqzx Marplrq Anfl rtoflyrlelg,krfl, MarepI4aJIoB c HOBbIMI4

ceoficrBaMr4.

Co4epxaHvre Ar4ccepra\krpr B nomtofi Mepe coorBercrByer n. I, 2, 5, 6,7

pa3Aen aIII.2 racnopra' cilerlraaJrbHocrll 05.16.08 HaHorexHoJIorHH kr

HaHoMarepnanbr (uarepz€urbr Anfl gneKTpoHHKI,I v Sorounrcn): 1. <MeroAu

SopvrupoBaHrzn HaHopa3MepHbIX crpyKryp (HauocrpyKryp) H

HaHocrpyKrypzpoBaHHbrx Marepr4 aJroB (uanona arepkranon)>; 2. <CsoficrBa

HaHopa3MepHbrx crpyKryp u HaHocrpyKrypkIpoBaHHblx Marepualor>>; 5. <<Bruassue

BHerrrHr{x nos4eficrsufi, Ha csoficrea HaHoMarepl{anoB 14 HaHocrpyKTyp);

6. - uflpottecchr u eSQeKrbr B3alrMoAeitcrsufl HaHoMarepI4aJIoB H HaHocrpyKryp c

H3nyqeHnflMvr pa3nzrrHofi npr4poAst>>; 7 . <<3aroHoMepHo cru SynrquoHapoBannfl, H

rrpzMeHeHHe HaHoMarepH€uroB I4 HaHO CTpyKryp) .

2. ArcryaJrbHocrb reMbl Arlccepraquu

B Ar4cceprarluoHsofi pa6ore r43yqeHbl 3aKoHoMepHocrl4 SopvrupoBaHufl u

npeAcraBJreHbr MeroAHKvr ylpaBneHr4fl. vropQolornefi cJIoeB aHoAHoro oKcI4Aa

TprraHa" orrucaH MexaHZ3M SopvrupoBaHl,Ifl cJIoeB aHoAHoro oKcrrAa rHTaHa c
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rpy6qarofi crpyrrypofi, rpeAcraBJreHbr MeroAvrKLr rroBblrlreHnfl, e$Qerrl4BHocrv vr

pacrrrup ennfl, SyHrcqnoHaJrbHocrr{ rroKpblTufi ua ocHoBe aHoAHoro oKcH Aa rkrraHa.

Tar KaK MeroA gneKTpoxt4Mr4rrecKoro aHoALIpoBaHH.fl flBlrflercfl, HeAoporrrM,

orHocuTeJrbHo npocrbrM B I4cnoJIH eHLrH 14 rlo3BoJl.fler c ertcorofi TorrHocrbro

Bapbr4poBarb pa3Mepbr sJreMeHToB ronyqaeMblx HaHocTpyKTyp, HayrrHble

rlccneA oBaHprs* rrocBrrrleHHbre r43yrreHl4ro MexaHI43MoB kr oco6egsocrefi

QopnrnpoBaHr4fl aHoAHbrx oKcr{AHbIX cJIoeB, flBJlrrorcfl aKryanbHbIMH. Tarxe

AaHHOe HCCne,qOBaHr4e f,BJrfleTc.fl aKTyaJIbHbIM Anfl CO3AaHUfl, ekICTeM [nfl OTII4CTKH

BOAbr Vr BO3AyXa OT OpfaHHrrecKr4x u HeopfaHI4qecKHX 3afpfl3H euuit,

aHTr4orpa)Karorrlax norcprrrnfi, ycrpoficrn MarHI4TogJIeKTpoHI4KrI, v34er'uit

M eALTTIUHCKO fO H a3Haq e}Infl.

3. CreneHb HoBrr3Hbr pe3yJrbraroB Aucceprallu[ LI HayqHblx rloJro]Kenufi,

BbIHOCHMbIX HA 3AIUUTY

[Hcceprarlr{oHHafl, pa6ora BbrnpnHeHa Ha BbIcoKoM ypoBHe H npeAcraBJlfler

co6ofi KoMrrJreKcHoe gKcrrepr4MeHTaJlbHoe v reoperl,IqecKoe vccne4oBaHlae.

HonzsHa Hayr{Hbrx pe3ynbraroB kr noJlo)Keuuit, BbIHocHMbIX corlcKareJleM Ha

3arrlHry, cocToI4T B cneAyroilIeM:

1. Pa:pa6oraHa MeroAr4Ka SopnazpoBaHnfl cJIoeB oKcHAa rwraHa c

ABycreHHbrMr4 rpy6xanru 14 TeM caMbIM yBerl4rreHufl, yAenrHofi [noqa.{I4

noBepxHocrrl oKcHAa rrranaAo I 00-400 rvlflcw3 .

2. flpe4no)KeHa $uazxo-MareMarh'recnafl, MoAenb rpancSopMaIIrIkI cJIoeB

oKcrrAa rvrraHaflr{er4croro rvrraB oKcI4A TvrraHac rpy6varofi crpyKTypofi npur

SIeKTpOXPIMI4TIeCKOM aHOAHOM OKI4CJIeHHVI TLITaHA B SIeKTpOJILITaX Ha

ocHoBe pacrBopa Sropura aMMoHHfl B grIzJIeHrJII4KoJIe.

3 . llpo4evroHcrpnpoBaHa BO3MO)KHOCTb 14CIIOJIb3OBAHT4fl

BbrcoKoyrropflAor{eHHbrx HaHocTpyKTypHpoBaHHbIX cnoeB oKcHAa TkITaHa B

, KarrecrBe Marpr{u rnfl HaHece:etufl, SepponrarHLITHbIX nJIeHoK ColPd, qro

Iro3BoJlf,er I43MeHflTb rrx MarHI4THhIe ceoficrsa.

4. flora:aHo, rrro gneKTpoxuMr4qecKoe aHoAHoe oKHcJIeHHe ruraHa B

oneKTpoJrlrrax Ha ocHoBe Sropra4a aMMoHI,Ifl B orrIJIeHrJII,IKoJIe npvr

HarrpffK e:nkrur 65-7 5 B corpoBolxAaercfl BcrpaI4BaHI4eM vr3 3neKTpoJIHra

aroMoB yrnepo AaB aHoAHbrfi orcnA T:aTaHa c KoHIIeHTpaIIuefi,4-5 ffi.%, rrro

oKa3brBaer BJrr4 fl:a:ae ua $oroKaraJluTl4rrecKyro aKTI4BHocrb oKcHAa rkrrana.



4. O6ocnoBaHHocrb H AocroBepHocrb BbrBoAoB H peKoMeHgaqnfi,

cQopnayJr rrpoBaHHbrx B Anccepra rIHH

flonox eHvrfl, BbIHocHMbIe Ha 3arrlury, BbrBoAbr 14 peKoMe Hrarlkrn,

rIpeAcraBJIeHHbIe B Al4ccepra\vrr4, o6ocuoBaHbr Lr AocroBepHbr, ocHoBbrBaK)Tc s, Ha

Syu4aueHTaJIbHbIX noJloxeHuflx repMoAnHaMkrKar, sneKTpoxr4MHH H orrrr4Kr,r, He

[poTI4BOperIaT AaHHbIM, trP€ACTaBneHHbIM B nHTeparypHbrx r4cTor{HHKax.

Pesynrrarbl pa6orrt 6rutu ilonyqeHbl c npr4MeHeHHeM H3BecrHoro

MareMar[Ir{e c Koro arrr apur a H coBpeMeHHbrx MeroAoB l.rc cJre4onauufi .

5. HayuHan, flpaKTlrqecKafl, 3KoHoMnrrecnafl u, coquaJrbHafl

3HaquMocrb pe3yJrbraroB AlIccepraIII{H c yKa3aHHeM peKoMeHAaqufi ro Hx

IICTIOJIb3OBAHHIO

HayuHan 3HaqIrMocrb pe3ynbraroB Anccepra\Hkr 3aKrroqaerc.rr B
llonyqeHl/'vr HoBbIX sHaul,Ifi o 3aKoHoMepHocrtx u MexaHH3Max Soprr,rnpoBaHr4t
cJIoeB aHoAHoro oKcI4Aa rHTaHa c pa3nl4rruofi crpyKTypofi, a rarcKe MeroAr4Kax
y[paBn elF^lafl' vrop$ororl4qecKI.{MI4, Qororcar anzrrnqecKr4MH, oJreKTperHbrMr4 u
ofrrHqecKHMr4 CeOfiCrBaMr4 cJroeB aHoAHofo oKcH IA TUTAHA.

ffparcrnqecKafl 3HaqI{Mocrb 3aKrroqaerc{ B pazpalorKe MeroArrKH

SopuIEpoBaHkIs cJroeB HaHocrpyKTypzpoBaHHoro rpy6varoro oKcLrAa rr4TaHa c
BbIcoKoI4 crereHbro ynopsAoqeHHocrl4 14 yAenbuofi rnoqaAbro noBepxHocr2 100-

400 ru?lcruf , MeToAHKZ^ SopuupoBaHufl oKcHAa Tkrra1a. o6raAaroqero

Soroxar arrTrqecrofi aKTI4 BHocrbro B nu4ul,tofi o6lacru crreKTpa, a MeroAr4KH

SopvrupoBaHar Sopuo3aAarcIrll4x MarpI4II rI3 tlopncroro HaHocrpyKTypgpoBaHHofo

o Kcr4Aa rur aHa Anfl $ epp ona arHHTHbrx Marepr4aJro B .

3 no n oM lr rr ecKafl 3 H aq H Mocrb c o crol4T B pazpa6orKe MeToAr{Kra rroJr yqeH4fl,

HaHocTpyKTypHpoBaHHoro MaTeplaaIra c urr4poKr4M cneKTpoM rrpr4MeHeuuit,

rcoropufi [pkI STOM l4Meer HeBblcoKyro ce6ecrozMocrb H xapaKTepq3yercq

orHo cHTeJrbHOfr UpO CrOrOfi TexHoJrorr{rre cro fi p e anH3 arJnn.

CoquarbHaq 3Haql{Mocrb 3aKJIroqaerefl B r4cnoJrb3oBaHr.rn pe3ynbraroB

AI4ccepTaIIHoHnofi pa6orrt rIpH rIoAroToBKe HHlKeHepHbrx kr HayLrHbrx KaApoB, rrTo

roATBeplKAeHo aKToM BHeAper,.lzfl, pe3yJrbraroB pa6oru B yve6nufi rpouecc

yqpex(A eHus, o6pasoBa:nttfl, <<Eeropyccrc*tit rocyAapcrseHHrrfi yHr{Bepcr4Ter

ran$opuarnKur vr paAvrooJIeKTpoHr.rKH) Ha xaQegpe Mr4Kp o- H HaHosJreKTpoHkrKkr Anfl



ro.uoroBKrd rlHxreHepoB rro cneIIH€IJIbHocr.aM l-4I 0I 02 <Mzxpo-

H aHO 3Jr e KTp OHHbI e TeXHOJI O|I{IVI 14 CIdCT eMbI) .

6. Ony6.nunonaHHocrb pe3yJrbraroB Ancceprallnu B Hayqnofi reqarl{

flo pe3yJrbraraM npeAcraBJIeHHbIX B Aldccepraq;uu HccJleAosaHlafi

ouy6luxonana 3 1 :nayqnafl, pa6ora, v3 HIIX 15 crarefi s peIIeH3IapyeMbIX HayrrHbIX

la3qalauflx, coorBercrByrorrlux ryHKry 19 lloroxeHnfl. o npucylrryenvru yqeHbIX

creneuefi a npr4cBo eHukr yqeHbrx gr,anuir 14 Apyrl4x peIIeH3LIpyeMbIX HayqHbIX

vrsqanvrflx, o6ulnvr o6relaou 7,5 aBTopcKHX lrvrcra, u 16 crarefi B c6opnzKax

MarepnaJroB HayrrHbrx xon$epeHrlufi, o6ulnu o6reMoM 3 anropcKklx nrvara.

Bce rroJro)KeHvrfl, Ar,rcceprar\r4vr, BbIHocI4MbIe Ha 3aIrII4ry a rarcKe pa3AeJIbI

Ar4cceprarJvrvr r4 aBTopeSepara orpa)KeHbl e ouy6nI4KoBaHHbIX Marepl4aIrax.

7. CoorBercrBue oQopMJreH vfl avcceprallnrr rpe6onauusna BAK

O$opvrJreHlre AuccepraL\uu r4" aBTopeSepara coorBercrByer rpe6on aHuflM

ZncrpyKurrn o rropf,AKe o$oplar eHtrfl. Alaccepra\vv1

aBropeQepara Al4cceprar\krvr vrHayrrHofo AoKnaAa,

Ar4CCepTA\vkr.

Anrop e $ epar rroJrH o crbro c o orB ercrByer re Kcry .{Irc c ep r a\vu.

8. 3ameqaHrlfl rlo AHccepraIlHH

1. B reKcre Arrcceprar\Hkr Bcrpeqalorcfl orreqarKn) a HMeHHo:

- Ha crp. 113 onerrarKa B cJroBe (gJIeKTpoxI{MHqecKoro>;

- Ha crp. 115 s orrr4caHvrvrpvrcyHKa 5.8 on 3Haql4Tc.f, KaK pl4cyHox 5.9.

2. B rJraBe 2 orcyrcrByer onr4caHl4e MeToAI,IKH I4ccneAoBaHr4fl.

aHTuorpa)Karoqzx csofi crB cJIoeB oKcLIAa rur aHa.

3. B rJraBe 5 upu o6cyN4 eHvrkr aHTvrMtrrpo6nofi axrusHocrn oKcHAa rkrrar'a

rr3 TeKcTa Aur}CepTarlr{r.r He f,cHo, KaKHM O6paSOM OIIeHI{BaJIOCL aVrU6aKTepI4aJIbHOe

4eficrnue gKclepnMeHTaJrbHbrx o6pasqon v KaKTIM MeroAoM paccLrurblBaJlacb

Ko H u e H Tp awrfl, KoJI o HIa e o 6p asyrcrIIHX eAI4HI4 II .

4 . Ha H e Korop brx C 3M- 0 oro lp a$ zrx rIJI oxo p a3nl,Iq krMa p a3M ep Hafl, IUKaJI a.

5. B pa3Aene 5.2 He yKa3aHo B KaKoM 4rirana3oHe Bapbplpyercfl, Bblcora

AHccepTar[uv B BHAe

ny6nnxa\uit, rlo reMe

p enre $ a H aH o crpyICTypI,Ip oBaHHbIX cJIo eB o KcIaAa rur aHa.



VxasasHbre 3aMerraHnfl, He 3arparnBaror HoBrr3Hy u AocroBepHocrb

BbrHoczMbrx Ha 3arrlury rroJro)Keuuit, lonyqeHHblx pe3ynbraroB kr BbIBoAoB,

rlp eAcraBJI e HHrIX B Alz c c ep r ar]l,4lr', I{ He cHIDKaror H ayrlHuft ypoB e Hb AHc c ep r ar\krvr.

9. CoorBercrBne Hay.r Hofi rcna"u nQ [r Ka rIH H corrcKareJrr y.reuofi crefleH H,

Ha KOTOpyrc oH rrpeTeHAyer

llo coeoKynHocru rrpeAcraBneHHblx H HayLnro o6ocHoBaHHbrx pe3ynbraroB,

noATBepxAeHHbIX HayrIHbIMI4 ny6nzrarlnflMvr B BblcoKopefiruuroBblx HayrIHbIX

vr34aHr4flx, HcrroJrb3oBaHHbrx MeroAoB r4ccneAosauui1r Lr LrHTepilperarJuu

lonyqeHHbrx pe3ynbraroB MoxHo cAenarb BbrBoA o roM, rrro xnama$vrna\Lrs,

Kynpeesofi O.B. coorBercrByer rpe6onanvrfrM, rrpeAbflBJr.rreMbrM K cokIcKareJlfM

yueuofi crerreHu KaHAvr4ara $usuro-MareMarr,rqecKr,rx HayK no cileqr4aJrbHocrl4 rro

cnequaJrbHocrtt 05.16.08 - HaHorexHoJrorkru H HaHoMarepl{aJrbl (uarepuaJlbl p^nfl

oneKrpoHr4Kra u $orounru).

10. 3arcrroqeHue

[zccepra\vrfl, Kynpeeeofi Onuv Bra4uvtupoBHbl, BbIrIoJIHeHHafl noA

pyKoBoAcrBoM AoKropa Szsuxo-MareMaruqecKux HayK, npoSeccopa

Ilazapyra C. K., flBrrfl.ercfl. 3aKoHqeHHofi xnaruQrrKarll4oHnofi Hayvuofi pa6orofi,

rroArorosreHHofi cor4cKareJreM caMocroflTeJlbHo, coAepx(aqefi HoBbIe HayqHo-

o6ocsoBaHHbre pe3ynbrarh B o6racru SopnrupoBaHl4fl HaHocrpyKTypLIpoBaHHbIX

MarepuaJroB c HoBbIMr,r cBoficrsaNrr4 MeroAoM gJIeKTpoxHMLIrrecKoro aHoAvrpoBanrkrfl.,

14 coorBercrByer rpe6ona:e.uflM uynma 21 flonoxelnufl, o rrpucyxt4envrr yrreHblx

crerreH efi u nplrcBo elalzu yrreHblx gsaHuiT,.

Cqurarc, rrro Kyupeeea Orura BraArrMHpoBHa 3acny)KnBaer npl4cpK Aenvrfl,

yuenofi crerreHr4 KaHAr4Iara Szsnro-MareMarl4rrecKux HayK rlo cileqnaJlbHocrl4 rro

crerlr4aJrbHocru 05. 16.08 - HaHorexHoJIorkIH tI HaHoMarepHaJIbI (vrarepuaJrbl !'nfl

gneKTpoHraKr4 n Sorounxu) 3a nonyrreHHble HoBbIe pe3ynbrarb\ BKJIIoqaTIIIHe:

- pa3pa6or4y $zauxo-MareM ururLrect<ofi MoAenI4 o6pasoBannfl, rpy6uaroro

oKcI4Aa rkrraH4 ocHoBassoft Ha I4HTencu$zra\r4w oJIeKTpoxI4MHrIecKoro oKucJlenvrfl.

TvrraHa B o6lacru 6aprepHoro cJror y AHa trop, rAe rIoBbIrIreHa rlJlorHocrb

rrpoTeKaroqefo aHoAHofo ToKa, BcJreAcTBHe qefo IIoBbIIlaeTcfl. TeM[Iepurypa 3TI4X

o6racrefi;



- ycr aH oBJreHrre MexaHr{3MoB v pa3pa6 orry MeroAplxz $ opMl{po Ba lakrfl, cJIo eB

oKcHAa rr4TaHa c AeofiHbrMrr creHKaMH Tpy6or rr yBeJrr-r'enufl, yAeJrbHofi nrorJJal.u

noBepxHocrkr oKcr{Aa rvraHaAo 100-400 ruf lcruf ;
- ycraHoBneHlre Brrvrfl:aufl [pHMe cHoro yrnepoA a Ha Soroxar aJrvlTvrqe cKylo

aKTraBHocrb ABycreHHofo rpy6uaroro oKcI{Aa rvffaHa v yBerlltleHvfl, efo

Soroxar alrvru.rrecxofi aKTLtBHocrH Ha 40 % B nu4uruofi qacrl{ crleKTpa v B

1,5 - 2 paza B ynbrpaSuonerosofi qacru cneKrpa;
- pa3pa6orry orrrr4MaJrbHbrx pelKZMoB ronyqeHnfl, $opvrosaAatoqefi

Marpurlbr vr3 noplrcroro oKcr4Aa ruraHa Anfl SeppovrafHllTHoro cJIofl Co/Pd, qro

o6ecuerrraBaer rroBbrrueHue KoopuurzeHofi cIlJIbI raxofi crpyKrypbl Ha 20 - 25 Yo no

cpaBHeHI,Iro co cnJIorIrHbIMl4 cJIotMH.

O$zquamuufi orroHeHT,

KaHAr4AaT TeXHIITIe CKVX HayK,

rJraBHhrfi roncrpyKTop

orKpblroro aKIII{oHepHo ro o6 qe crBa <<Irlnrerp aJI) -

y rrp aBnsro ulat KoMrI aH I4s xonArr H ra << Zurerp aJI > C. A. ESuueHKo

Uqu"ata.Lhi(iqn
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