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o$HrluaJrbHoro orrrroHeHTa Ha AuccepraunoHHylo pa6ory InIlH Ko Ko

<<KaAnaufr-no"nlrMepHbre r'raKoKpacorrHble rIoKpL,ITHfl Ha ocHoBe

3rroKcrraMr.rHHbrx rroJIrr3JreKTpoJIlrToB, rIOnyqaeMble MeTOAOM KaTOAHOIO

3JreKTpOOCalnAeH r.rfl >>, tr peAcTaBJreII Hyro H a co HcKa H I'I e yq eHoii creneH H

KaHAHA ara rexHr{qecKux HayK rro c[euuaJlbHocrl{ 05.17.06 <<TexHoJIorHr Ir

trepepa6orna [oJIuMepoB u KoMrlo3HToB>>

Pa6ora BbrtrorrHeHa B OeaepilbHoM rocyAapcrBeHHoM SrolxerHoM

o6pa:onarenbHoM yqpexAeHnn Bbrcrrero o6pason aHkrfl, <Poccnkcrcuit xI4MI4Ko-

Tex H o JI o rur{ e c K uit y uuB ep c LITer HM e H vr A.V. M e uA en e e B a)) .

Xapaxrepr43yr pa6ory, trpe)KAe Bcero xoqerc.s orMerurb KoMtlrexcsufi

Hay{Hbrfr noAxoA, pea^rIu3oBaHHrtfi aBTopoM, rrro no3BoJII,lJlo co3Aarb reoperur{ecKl4e

ocHoBbI 3rreKTpoocax ile]H].^fl, KOMIO3HTHbIX rcaArr4nfi-[onl4MepHblx noxpltrufi l.nfl

lrpaKTHKH trporuBoKoppoguoHHofi 3auII4rbI. B npoMI'IulreHHocrn LI3BecrHa

TexHoJr otvfl, nonyqe HVfl, rpyHToBoqHbIX v oAHocrofrsrtx xaKoKpacoqHblx

noxprrrufr Ha Merannax MeroAoM 3neKTpooca)KAeHI,Is BoAopa:6asrqeMIIX

rJreHKoo6pa:osarerefi oxeKrpoJrl4roB. Apyrofi tuupoKo u:secrHltfr v

peanH3yet,IbrrE B tarrbBaHoTexHHKe npoqecc 3neKTpooca)KAeHHe MeTaIIIIOB.

Knann$HKauaoHHa.f, paSora leraH Ko Ko rocBfluleHa coBMeuleHuro rexHoloruu

3JreKTpoocaxAeHkrfl, nornMepHbrx v HeopraHHLIecKI,IX 3neKrpoJrHToB. flpt raKoM

coBMeuIeHHvr B npHKaToAHoM crroe npH 3neKTpoocaxAeHr4v lIoxHSIeI(TpoJII4TOB H

3neKTpoJrHTHr{ecKoM BoccraHoBJreHur4 HoHoB MeralJToB vr3 o5u{ero pacrBopa Ha

KaroAe co3Aarorcq yc,ToBr4q [xfl o6pa:oBaHVfl, HaHopa3MepHbIX gorefr MeraJIJIoB.

3ro o6ecneqHBaer iloryqeHr4e HaHocrpyKrypHpoBaHHbIX MeraJrJIoIIorIHMepHbIX

troKpbrruit c norrr4Mepuofi Marpuua. llo:ryqeHue MeraJlrlo[oxl4MepHoro tIoKpbITI4,fl

TaKr4M cnoco6oH,r ffBJrflercfl coqeraHHeM Su:uxo-xHMHr-IecKHX npoqeccoB



3rr eKTpo o caxAe Hvrfl. rrorrH3Jr eKTp OIHTO B kr f arl bBaH Hq e cKo f o 3Jl eKTpO O Ca)KA eH.nfl,

MCTAIIJIOB.

llolumepHbre HaHOKOMnO3HTbT HaxoArrrc-fl B IIeHTpe BHHMaHI4fl HayKH o

[ongMepax. 3ro orHocqTcs raKx(e K MeraJr:ro[orl4MepaM, B Koropblx lIoJIHMepHat

MarpHr{a Ha[oJrHeHa HaHopa3MepHbIMr4 L{aCTI.IUaMI4 MeraJrJIa, qTo [pI'IAaer raKI4M

MarepgaJraM KoMrrJreKc HoBbrx HHTepecHbrx csoficre. llosrol,ry MoxHo cAenarb

BbrBoA, r{ro Ar.rcceprar{HoH Har. pa6ora Isnua Ko Ko .rBJl.flercfl aKryanruofi vt

coBpeMeuuofr.

Hay.ruax HoBr,r3Ha Aqccepraqr,IoHgofi pa6oru 3aKrltorlaercq B pa:paSorne

TexHorrorl4l4 [oxyqe Hvrfl, raAiranfi -[orr,IMepHofo naKoKpacoqHof o tloKpblTl4fl 3a

CqeT cOBMecTHOfO 3neKTpOoCa)I(A eHvIfl, Ha KaTOAe 3IIOKCHaMI4HHO|O o,THfOMepHOfO

3rreKrpoJrnra vr auerara KaAMr4.r. llpn 3ToM onpeAerieH onruMalrHrtfi cocraB

KOMtrO3 r41;,;1fr H yCTTOBHf COBMeCTHOfO 3,rreKTpooca)KAeHLrfl. ilrfl rtoryqeHi/^fl, XaArr,rufi-

rroJrHMepHbrx norcprrruff xopotuero KaqecrBa. Anropol,t Bbl-flcHeHa ITpHpoAa

rpoqeccoB, rrpor4cxoAflulr.rx B npnKaroAsofi o6riacru [pLI oneKrporll43e:

ycraHoBJreHa [ocxeAoBareJrbHocrb ocaxAeHvrfl. npoAyKroB Ha KaroAe. llpu 3ToM

aBrop rur{poKo Hcnorrb3yer coBpeM eHH bre N,r eroAbr S ia:ra ro-xHMHq ecKoro aHarIH3a :

ACK, TMA, PCA, P3M v Ap. f{orasaHo, rrro ocaxAeHue KaAMH.f, llporeKaer B

ilepBoHa.{arnHrrfi MoMeHT BpeMeHH, no3ToMy xaAtranft coepeAororll,lBaercq y

rroAJro)r(Kn, oSpasyx c MerarrJToM rrporeKropHyr-o napy. doxasaHo, LITO BBeAeHHe

KaAMr4fl B CTpyKTypy troKpbrTlrfl yBeriHr{r4Baer cTe[eHb ctlrHBKI4 nOrIHMepHofo

udHxoo6pa:ylouleto, qro noATBep)KAaerc.q yMeHbueHI4eM TeMneparypbl Haqana

orBepx AeHr4fl,, a raK)Ke paccqr4TaHHofi setuqitHofi MoreKyrxpHofi Maccbl orpe3Ka

uen14.

llpaxrraqecKafl 3Har{HMocrb pa6oru cocrol4T B roM, r{ro AI4ccepraHToM

p a: p a6 oraH a x aAH,ria ff - rl o Jr H M ep H afl Ko M rr o 3 vLl:r'fl H TexH o JI o ll,Ifi H aH e c e lF,i/'fl' M ero AoM

3xeKTpoocaxAe Hr4fr. xaAur,rfr-[oJII,IN,{epHbIX noxprtrnfr c BbIcoKI4MH

aHTHKoppo3t{oHHbrMH csoficrBaMH. Ha 3Ty KoMtI03I,Iun}o rtoxylleH lrareHT



Poccraficrcofr @e4epa:g:avr. IIpe4:roxeHHbre aBropoM KaAMI4I{-rIoJIHMepHbIe

noKpbrrq.s ycnerrrHo r4crrbrraHbr Ha ilpou3BoAcrBe (OOO <<AnlSa 3uepro)).

fnccepra11vfl, cocror4T H3 BBeAeHun, o6zopa xr4reparypbl, 3Kcnepl4MeHTalluofi

qaerr4) o5cyx4 etwfl, pe3y,TbraroB, BbIBoAoB v

n HTep aryp bI, B KJIFo q aro ule to \ 3 6 sawM e H o B a uuft .

Bo BBSASHHH rrpnBoAzrcfl, onr4caHr4e oSocHoBaHa aKryarlbHocrb npo6rreMbl,

crtHcKa HcnorlbgoeaF{uofi

csoprrlynr.rpoBaHbr rlenn v 3aAaqr4 luccepral-llloHHofi paSorsr. B nnreparypHoM

o6:ope oqeHb no4podHo paccMorpeHbr rexHororttl4 noxylenvrs, JIaKoKpacoa{HbIX

noxprrrufi MeroAoM 3rreKrpoocoKAeHLIA (raro4uoro 14 aHoguoro), paccMorpeHbl

rrpr4Huurrbr, rper4MyuecrBa r4 HeAocrarKn groft rexHorlorul4. Anrop paSortt KparKo

paccMoTpen [poqeccbr 3rreKTpoocaxAeHr4r MeTarrIoB, cocpeAoToql{B cBoe BHHMaHH-fl

Ha rexHorrorr.r.flx KaAMHpoBaHH x.Ha ocHoBe rrr4reparypHoro o6sopa cAerIaHbI BbIBoAbI

o nepcleKTl4BHocrH HccxeAoeaHnfr Allccepralll4oHuoil paSorlr.

fraea 2 nocBrrrleHa onr4caHr4lo xapaKTept4cruK, npHMeHeHHbIX B

Ar4ccepraqr4oHsofi pa6ore, ycraHoBoK, r4cnorlb3oBaB[tvrxcfl AIrfl 3reKTpoocaxAeHvrfl

[oKpbrrnfi, rr,reroAr{K rrpoBeA eHr4fl, 3KenepHMeHToB 14 MeroAoB ortpeAe lreHvrfl, cnoficre

IIoKpbITuit u Qu:tt xo-XI4MHqecKHX MeroAoB aHaIII43a.

B f,rraBe 3 H3Jiaralorcs pe3yrrbrarbr HccneAosaFIlafi no floryqeHl4]o raAuufi-

[oxr4MepHbrx troKpbrrnfr. f,oxa3aHo, r{To noKpblTl{fl, [oryLIeHHbIe I,I3 KoMIIO3I4UHI4 c

KoHrleHrpar1uefi aqerara KaAM us 6,34 r/n e cpaBHeH r4r4 e tloKpblrvrfllrrn, [oryqeHHbIMI4

H3 rlucroro noJu{3rreKTpo,Tura oSnaAarcT Bbrcorofi aAte3nefi, 5o:rrurefi ilpoqHocrbro

Ha yAap, 3Har{HTerbHo Sonee esrcoKofi rBepAocrbro vr npu 3roM xopourefi

3racrr4rrHocrbto. Caurrtr cyurecrBeHHbrM .rrBr-sercfi npt4HuI4nI,IaJIbHoe yBenl4qeHl4e

BoAocrofixocrg u Koppo3t{oHuofr crofrxocrr4. Bsrro cAeJlaHo ilpeAnorox{eHue, LITO 3To

Moxer 6rrrn cBs3aHo c o6pa:oBaHr4eM KrracrepoB HaHopa3MepHbIX MeraJIJII,IqecKI4x

qacruu B cpeAe [orr4Mepa, KoropbrM csofrcreeHHo raKoe .sBreHI4e. MeroAauIa

Su:uxo-xr{Mr4qecKoro anarrvaa AoKa3aHo, qro rtpu coBMecrHoM 3xeKTpoocaxAeHkrkl

Ha KaroAe aM14HocoAep)Karuero iloJrr43rreKTponHTa vr KaAMI,I,q o6pa:yrouluecfl

IroKpbrrug, oStaAarcT 5omuefi creneHbrc ctuHBKI{ 3a cqer KaraJlu3t4pyeMoto KaAMI,IeM

ilpoqecca ctuHBKH trJleHKoodpa:onareJlfl. B 3aBepu eHvrv 6snu pa:pa6oraHbl



peuerrrypbr rr!'MeHTr4poBaHHoir KaAMHfi-[oJlI4MepHofr KoMno3vrrJvrvr, Ha ocHoBe

xoropofi drtrta ilpoBeAeHa o[brrHar oKpacKa Mert43oB' Koropble Ha HcrIbITaHr4vr

IroKa3aJ.rH BbrcoKr4e Koppo3l4oHHo3a[luTHbte ceoficrBa' Pe:yrlrarbl pa6or oIII4caHbI B

ouydlraKoBaHHbrx crarbflx vr re3vrcax xoHSepeHul4fi. flo MarepHa'taM Al4cceptawv

onydnuKoBaHo rpr4 Hay{Hbrx srarbvr, ABe v3 Koropblx BXoA-flT B Me)KAyHapoAHbIe

pe6eparqBHbre 6a:ri AaHHbrx t{ cncreMbr ur4rI,IpoBaHH-r Scopus, oAHa - B xypHane,

BXoA.[rqeM B [epeqeHb peKoMeHAoBaHHbIX BAK, ceMb re3l'IcoB AoKJIaAoB Ha Hayr{HbIX

r<on6epeHuu,sx, roryr{eH narenr PO. 3ro KorinrrecrBo coorBercrByer rpe6onaHpl-sM

yHqBepeurera rrrfl 3aurr,rrbr KaHAl4Aarcxofi Auccepta:!fiv. MoNso cAenarb BbIBoA o

coorBercrBgg Anccepraur4oHuofi pa6ornr ro o6:seruy crpyKrype v coAepxaHl4ro

rpe6oe a1vrflM, npeAbflBJr.f,eMbrM K Ar4cceprauufM Ha coucKaHl4e yr{eHoH creneHl4

KaHAHAaTa TexHur{ecKHX HayK.

flo pa6ore Mo)KHo cAexaTb cIeAyIolII4e 3aMeLIa6nfl"

I . Anrop cBr3brBaer yMeHbueHr4e cKopocrl4 ocalKAe HVfl, noxprtrufi ilpl4

BBeAeHI4I4 aUeTaTa KaAMI4.[ C pacxoAoM q,aeTvI 3XeKTpHqecTBa Ha IIpOUeCC

3IieKTpoocaxAe HI4fl' MeTaJIJIa, npl{ 3ToM 3neKTpoxI4MVfl npoueccoB,

npo,ncxoAsu{Hx B rrpuKaroAsofi oSracrn, HecKorlbKo yxoAI4T Ha BTopofr nlas'

Xopouro H3BecTHo, r{To [epeHa[pDI(eHUe BbIAeneHvIfr' BoAOpo la Ha KaAMHI4

cyurecrBeHHo Bbrrr-re, qeM Ha cra.,TbHbIX noAnoxKax. 3ro Heug6exHo lIpI4BeAer

KyMeHb[IeHI'{}OCKOpOCTI4BbIAeIeHVfl'BOAOpoAaLI)COOTBeTCTBeHHOK

ueururefr cKopocru KoHAec a!;z;r4 tIoJII,IMepa. B 6yeyureu MoxHo

peKoMeHAoBarb AHccepraHTy oueHl4rb pH B tlpHKaroAnoft o6nactu, a He

otpaHgrilzTbgfl yTBepx(AeHI4eM, r{To ou 6ru:ox rc 14.

2. llocxo1bKy noxyqeHr4e KOMnO3I4rOB, pa:pa6oraHHblx aBropoM'

corrpoBo)KAaercs BbrAerreHr.reM BoAopoAa, oco6rrfi I{HTepec [nfl IrpaKrHKI4

trpeAcraBrlfler HccrreAoBaHr4e HaBoAopoxI,lBaHVfl, lIoKpbITI'Ifl v ocHoBbI' qro

Mo)Ker npnBecri,r K yxy,urueHl4ro clru:uxo-MexaHl4r'IecKl4x ceoficrs uzl.enuit"

Anropy cneAoBalo 5ri Solee no4po6Ho [popaSorarb 3ror Bollpoc 14, raKuM

o6pa:orrr, onpeAeJruTb Kpyr l{3Aexr4 it, ua r(oropble uenecoo6pa:Ho HaHeoeHI'Ie

pa:pa5 oraHH oro noKpbrrvfl'.



3. V.rurlrBafl, r{To B nepBbrfi rtrol,leHT 3rreKTponH3aHa KaroAe npeHMyulecrBeHHo

nporeKaer 3rIeKTpoKp Ll.CTaJrrrvza\wf KaAMHfl, npeAcraBlrnr HHTepec nony{eHvrfl'

KoHueHrparruoHHbrx npo$urefi qacrnrr KaAMrI.f, rlo rny6raH noKpblTus'.Ha uofi

B3rJrqA, 6olruree BHr4MaHr,re MoxHo Sruo 6rr yAenHTb Bollpocy al.te3vu

IIoxyLieHHoI.o noKpblT]/.fl, K cra,TbHofi noAro)KKe'

4. K coxaJreHqlo, TeKcr Ai4ccepr:al:z.v v anropeSepara He crlHilleH oler{aroK,

TepMLrHororHrrecKHX v crr4rrvernqecKl,Ix HeAor{eroB. Hanpuvep, cneAyer

toBopr4Tb o 6rggocri4 3JreKTpoAHbrx (a He 3JieKTpoxI4Mt{r{ecKI4x) noreHIIHanoB

KaAMp1s r,r xene3a. Ha c.4I,43 m 49 [peAcraBrreHHoto aBropoM 3K3eMlrrflpa

AHCcep ra;;y1v (n ::rercrpoHHoM BHAe) npora:orlra c5v exa reKcra, r{ro Aeraer

efo rpyAHor{I4TaeMbIM.

CAeranHF,Ie 3aMerra Hvrfl, He 3arparuBalor BbiBoAoB, cAeraHHbIX B pa6ore, He

Birr4.f,lor Ha [oJrox(HTeJrbHy]o oueHKy pa6orrl I,I He cHl4xaror HayqHofi :Ha'{HMocrI4

11poBeAeHHoro r4ccneAoBaHr{fi. Bo MHoroM oHH HocflT peKoMeHAareJmurtfi xapaKTep I4

MoryT Srtrr yqreHbt B AaJibuefiruux I4ccxeAoBaHI4fiX.

fucceprar{uoHHa.q pa6ora IeHHa Ko Ko no aKTyarbHocrl4 reMbl, HoBH3He

noxrreHHblx pe3yrlbraroB, Hayr{HoMy vr [paKTr,lqecKoMy 3HaqeHHrc orBeqaer

Sopvryne H 11 .n. 2 u 3 odracru Hcc,'reAosaHrafi nacnopra crelil4arrb]Iocru 05 .ll .06 u

coorBercrByer Kpurep vrflM,ycraHoBJreHHbrM B nocraHoBreHHra llpanHTeJIbcrea P@ or

24 ceurxlpx 2013 r. NB42 <<O nop.rAKe rpucylK tetr4fl yqeHbIX creneHeft)), d ed anrop,

IsLrH Ko Ko, 3aciry)KuBaer ilpr4cpnp:etvrfl, yueuofi cre[eHl4 KaHAHAara rexHHr{ecKnx

HayK ilo cner-IuaxbHocru 05.1 I .06 <TexuoJIornt v nepepaSorxa rorll4MepoB v

KOMn03HTOB)).

foxrop xuMnr{ecKt{x HayK,

npo$eccop Ky:HeuoB Bn'ralufi BrralHMUpoIltlLI,

npo$eccop xa$eApbl uO6ttlefi u seopraHl4riecxori xHMI4I4))

d'


