
OT3hIB
o$zquanbHoro orrloneHra Ha ArrcceprarlrroHrr).o pa6ory Ca$aponofi @apsone
PaAxa6anLIeBHbI <<BnnsHue gJIeMeHToB [oAlpyunbr r€urJrrrrr Ha Koppo3kroHHoe
rIoBeAeHrIe clJlaBos Zn5Al n ZnI.SAb>, upe4craBJreHHofi sa cor4cKaHrre y.renofi
cTe[eHrI KaHAUAaTa TeXHLITIeCKTIX HayK IIO CneqvarrbHocTr4 05.17.03 - TexHoJrofrarr
SJIeKTpOXIMLIqeCKI{X npoqeccoB 14 3aIIII4Ta oT Koppo3rrr4

Axmy antHo cmb meJnbt d ucc epma quu Pa:pa6orra 3arrlr{rHbrx rrporeKTopoB
LI rloKpblTuit l^ttt yBerI{rleHLIt cpoKa gKcrrJryararlur MeralrlrqecKkrx roncrpyrqnfi
ocraerct AocraroqHo cnoxnofi sa4a,reir.
Koppo3r4oHHbrx [poqeccoB, rrpoTeKaroulr{x
oKpylKarcIqnMkI cpeAaMll 3arpy.{Hf,ror pa:pa6orry reoperuqecKr4x rroAXoAoB,
rIo3BoJU[oIqI4x ocyulecTBntrb B uonHofi Mepe oco3HaHHufi ru6op cocTaBa 14
cnoco6os [onfreHl{rr s@SexrrlBHbIX rrporeKTopoB u 3arrlrrrHbrx norcprnzfi.
I4ccneAonanus. Koppo3lloHHo-DneKTpoxr.rMlrqecrux csoficrB MeraJrJroB rr crrJraBoB,
BIrLrflHkrfl arpeccllBHblx cpeA Ha xapaKTep rrporeKanvrr npoqeccoB B3ar{Mogeitcrriut
f,BJllfirorc.f, nayrnofi 6asofi Aff co3.qaHl{4 yrreHn.r o Koppo3Lrur4 3arrlr{Te Mer€LJrJroB.
B srofi cBt3ll aKTyaJlbHocrb reMbl Ar{cceprarluoHHoro r{ccneAoBaH}rrr oqeBr,rAHa rI
He Bbr3brBaer Hr4KaKrax conanesufi .

4eno paflomu 3aKJllorlaerct B rlccJreAoBaHvrvt Blrr4flHr4fl, gJreMeHToB

rloArpynnhl raJIJrI{t Ha Koppo3r4oHgoe rroBeAeHr{e crrJraBoe Zn5Al u ZnI.SAl u
paspa6orKe orlTl{MurlrbHoro cocraBa crrJraBoB, Koropbre MoryT LrcrloJrb3oBarbct B
KaqecrBe aHoAHbIX eQSerctnBHbIX [poreKTopoB Lr rroKpbrrLrir 1lx floBbrrrreHrirr
Kopp 03 l4onn ofi crofr ro cu{ cr€tilbHblx KoHcrpyrqafi , uz ge luir ra c o opy)K e:nuit.

co ome emcm6 ue d uccepmilqua cne quunbH o cmu a ompacJtu Hay Ka,
no KomopbtM oHa npedcmaBnflemcn K sau4ume

,{vccepraqrroHHar pa6ora Ca$aponofi @.p. orBerraer nacnopmy
cnequarwTocmu 05.17.03- Texuonozun ereKmpoxultwtecKrrx npoqeccor u sau4uma
orrt rcopposttu - Hayra o [peBpalrleHlrf,x BerrlecrBa ua rr,rexQa3Hbrx lpaHr,rrl€x r{ B
o6reue pa3rl4rlHrrx Qas rIoA BJII{rIHI{eM Qz:nuecrux u xr{Mr4rrecKrrrx c}rJr kr

Szsuuecrcue LI KoM6IauuponauHble Mero4rr o6pa6oTKr{ rroBepxHocrlr MarepuurJroB.
B.racrHocru:
- BrIepBbIe ycraHoBneHbl o6que 3aKoHoMepHocrtr r{3MeHeHur Koppo3r,loHHo-
3neKTpoxkIMI4qecKkIX XapaKTeplrcrr4K kr Mr,rKpocrpyKTypbr trccJreAoBaHHbrx

Mnoroo6pa3Lre

rrpH KoHTaKTe

u cJroxHocTb

MaTeplr€uroB c

cllocooax yllpaBneHufl sTvr},.du

3aIIIlrTa KOHCTpyKTIT4OHHbTX

lpoqeccaMl4: Koppo3us, u [poTLIBoKoppo3LIoHHzUr

MaTepI{ZUIOB; SJIeKTpOXLIMnqeCKI,Ie, XI{MI{IIeCKLIe,

crIJIaBoB; tIoTeHIILI€ur cralll{oHapnofi roppo3prr{ cnJraBoB so BpeMeHrrr cMerrlaercr B



rroJrox(HTeirbHyro o6nac* fro Mepe BbrAep)rffrr B Hefirpa-urHofr cpeAe;'JIeKTpoxr4MHqecKI4e rroreHllkruurbr crrJraBoB c go6aaxaua JrernpyrorqeroKoMnoHeHra (0'01-0'05 rraac 'Yo) cueryalorc.fl s o6rac* 6oree orpzrlareJr'Hhrx
sua'reHlafi' qTo cBLlAereJrbcrByer o IroBbrrueHl4rr Koppo3lronnofi crofircoctzctIJIaBOB; CKopocrb KOppo3LIn [peAJrO)KeHHEre cocraBhr clJraBoB yMeHblr€rrorc.{ B2-5 paza, coorBercrBeHHo B cpe,qe DJreKrpoJrzra Nacl;
- poJrb rrpl4poAbl Lt KoHIIeHTpa\nn Jlervpyrcqero KoM[oHeHra n SopnrupoBaHur4KI4HerLIqecKHX t4 gHeprerLIqecKl4x [oKa3arenefi npoqecca BhrcoKoreMrreparypgoro
oKzcJIeHu-[ crrJraBoB' B TBepAoM cocrotHlll4; no AaHHoMy HanpaBJreHvro nonyse'p{A LIHhx Ba}KHbIX rI HoBhrx p$yJrbraroB; ycraHoBJreH rzuep6onraqecrr,rfi 3aKoHoKLtcJIeHI{t crIJIaBoB; IIoJrJAIeHbI AaHHbre IIo 3HaqeHLr.rrM gHeprldr4 aKTlrBarruu;Hafi4eu saronrrfi cocraB [poAyKToB oKLrcJreHr4r ]rccJreAoBaHHhrx crrJraBoB urIoK€BaHo' qro KkIHerHKa oKplcJreHr.rrr froJrHocTbro o[peAeJrrerc, @zszxo-xr4Mr4 qe 'K'.MLT ilap aMerp aMr,r oK cLrAHbrx 0 us 

" 
npnp o40[ go 6arrrn.

Merilo dot ucstedo eoH un u ucnoJt bso esHH il,fl annap amypa
B KaqecrBe rlcxo.qHofo Marepll€rJra r4cfron63oB€rJra rIuHK MapKlr xrl(rpanynzpoeauHrrfi)' €urroMr.I nufi vapxn A7, rattutr, uuguir u rwutuir MapoKGa-00'In-00 u Tl-00' I4ccnegoBaHl4t rlpoBoAr.rJrurcb MLrKpopeH'eHocneKTp€urbHbrM

(crannpyrorqufi snerrpouurrft Mr4KpocKo[ sEM), rroreHrlkrocraruqecK'rM
(norenqllocrar ru{-50.1.1), rr'rerannorpaSzvecKrlM (rrazrpocxon sEM cepzz AIS2 1 00), p eHrreHo$a:onrna GFOH-2. 0) u repuorpaBrMerprqecKuM MeroAaMrr.

Cmpyxmypa, codeparcanue a o6nhn duccepmar4uu
{zccepral{LloHHa'f, pa6ora coLtcKarer.s cocror4T Lr3 BBeAeHLrr, o6sopaJllITeparyprr' rpex rJraB' BhrBoAoB, crII{cKa Jrr4Teparyphr H npunoxenzfi. pa6ora

H3JIoxeHa na 146 crpaHullax KoMrrblorepHoro aa6opa, BKrroqaer 43 ra6tw\,73prrcyHKOB. cnzcor nr4Teparyphr BKJrrOqa er 120 HauMeHoB a.Hnit.
Bo eeederuuu '43Jrox(eHhr [peAnochrnKLr vr ocHoBHhre npodnenarrrrccJreAoB anvrfl , o6ocnoeaHa aKTyanbHocrb pa6omr.

" s nepeort ana^e <<Koppost'to'Hoe [oBeAeHae q]rHK-€rJrroMr4HzeB'rx crrJraBoB
B ptt3ilLlqHhlx cpeAap) [pI'IBeAeH aftaflrLrs I{MeloIIII,txc.f, JILnepaTypHbrX AaHHhrX noKoppo3l'o'uofi ctofirocru qLIHK-€uIIoMtIHneBbrx crrJraBoB B KprcJrBrx, neErpanb'hrx
I4 lr{eroqHhrx cpeAax; BhrcoKoreMlepaTyp1as. v gJreKTpoxprMr{qecKa, Koppo3}r,
III,THK- €lJrroMLI HLr eBbrx cIIJIaB O B.

AHanzs irzreparypHhrx AaHHBrx rroKa3brBaror, qro pa3nr4qHhre csoficraa
IITIHK-€uroMuHveBbrx clJIaBoB Zn5Al v ZnSSAl c peAKo3eMeJrbHhrMLr vr.gJIeMeHTaMu IIA rpylnhr [epaoALlqecrofi ra6naqrr HccJre4oBaHhr, TaK KaK orLrclJraBEI HaxoA'[T npLrMeHeHLIe KaK 3aIrIlITHBre rroKphrrus chamHhrx KoHcrpyrqnft z



/

u3ltelrkrir lI3 HIrx. ,{anurre o BbrcoKoreir,rneparypnofi u gneKTpox}runqecxoft
Koppo3lII'I c[JIaBoB Zn5Al u Zn\.SAl c rannrneM, r{H.{r{eM rrr r€lJrJrr{eM B Jrr4Teparype
rrpaKTruecKu oTcyTcTByroT.

Pacurupenne o6lacrefi npHMeHeHErr crrnaBHbrx nporeKTopoB n norcprrruft
Ha ocHoBe IIEHKa H aIIroMlIHlIt, oco6eHuo B arpeccnBHbrx p€l3ruqHbrx cpeAax,
rpe6yer cI{creMarI{rIecKIrIX l{ccneAoB anuit Koppo3r4oHHo-gJreKTpoxr.rMrrqecKr{x
csoficrn .{aHHbIX c[JraBoB c yuacrl4eM psA aKTrlrBHbrx gJreMeHToB [epr{oAr.rqecrofi
ra6nuqrr, c qenbro flpo.{neHllt cpoKa crryN6u cranbHbrx uzgennfiLr KoHcrpyrqraft.

Bo emopofi anaee [puBeAeHbI p$ynbrarbr M]rKpopeHTreHocrreKTpaJrbHoro
aEalrvsa (na upu6ope SEM) cocrana cl4HTe3vpoBaHubrx c[JraBoB Lr r4ccJre(oBaHr4rr
Koppo3l4oHHo-eJreKTpoxuMrrqecKoro noBeAeHrrr Zn5Al n zn\.SAl c eneueHraMr4
rloAlpyrmbr raJrJrr{rl B cpeAe oJleKTpoJrara NaCl. fforeuqvrocraru-qrecKlrM MeroAoM
I4CCJIeAOBAH.}.Ifr. B [OTeHIII4OAI{HaMr4qecKoM pexr{Me (cropocrz pa:ndprru
norenguatn 2 rrtB/c), B cpeAe oJIeKTpoJIzm NaCl pa:rvrynofi KoHrIeHTp arlupr
IIOK€BaHO' qTO cKOpOcTb KOppO3I4I4 III4HK-€uIIOMLIHZ€BbIX CIIJIaBOB )A,IegbrrraeTcr B
2'5 paza [pr{ JreMpoBaHI4I,I ero rarrJrr/reM, r.rHAr,reM 14 T€rJrJrrleM (0.01-0.I uac.yo).
YcraHosneHrr 3aKoHoMepHocrLI I{3MeHeHr{lr ocHoBubrx gneKTpox1nMriqecKrrx
xapaKrepl{crl{K (norenqu€IJloB Koppo3l{kI, nuTTrrHroo6pa:onau Lrfl Lr peilaccunagun)
clJIaBoB OT KOHTIeHTpAT\Lrkr Jlefvpyroqux KoMloHeHToB 14 xJropr{A-}roHa.
MnrqpocrpyKrypbr r{ccneAoBaHnhrx cnJraBoB rl3yr{eHbr Ha MnKpocKorre SEM cepuu
AIS2100. florasaHo, qro Jlen4pyloql{e oJreMenrrr (Ga, In), oco6enno uuguir
3HaqlmeJrbHo LBMerbqaIoT cTpyKTypy ucxoAHbIX crIJIaBoB. Cnnan c T€urJrr{eM
lrMeer nau6onee KpyrrHyro crpyKTypy, qeM c[JraBbr c raJrJrr{eM.

Tpemon zilaga nocB.flrueHa HCCneAOBaHI4TO

BbICOKOTeMneparypHoro oKkrcJreHr4rr Bbrrrre yKa3aHHhrx crrJraBoB, B

K}IHETIIKI{

rBepAoM
cocrorHr,rrlr. Mero4ou repMolpaBr{Merpr{r{ ycraHoBjreH runep6olz.recrzfi
xapaKrep [poqecca oKI4cJreHI{n cnJIaBoB. Brlf,nreHo, qro crrJraBbr ZnSAluZn},SAl
c TaJIJIIteM rrMeroT MLIHnM€lJIbHbIe BeJII{IIUHbI SHepn{r,r aKTr{BarIUU n gau1oJrbruee
3HaqeHI'Ie cKopocrrl oKI4cJIeHI4t, a cuJlaBbr, JlefupoBaHHbre [HALreM
MaKcLtM€tlbHbIe 3HaqeHut s$Qexrunnoft SHeprllr4 aKTkrBarlr{}r v naprueHguefi
ucrunHofi cKopocrbro oKrrcJIeHH.fl. I{unx-anroMr4gr4eBbre crrJraBbr c r€IJrJrueM
3aH[Maer [poMe)I(yroqHoe rIoJIo)KeHI4e. Onpe4eneno, qro Jrernpyrorrlge
KoMIIoHeHTbI B npeAen€x 0.01-0.05 wac.Yo He3Harrr{TeJrbHo yBenuq14B€11oT
oKI{cJI{eMocrb I{cxoAHoro crIJIaBa. (Da:osHfi cocraB rrpoAyKToB oKkrcJreH}rr quHK-
tuIrcMI{HI'IeBbIX CrrJraBOB, COAepX(aryI4X sJTeMeHTOB rroArpyllnbr raJrrrhrfl vr vxpoJrb B
npoqecce oKI{cJIeHLIfi olrpeAeJleHhr MeroAoM peHTreHo$asonoro a1arrn3a.



florcagano' qro rlpo4yKThr oKIrtcJIeHI{r rrcyrreHHbrx geofiHrrx u rpofiHbrx crrJraBoB
cocrorr r43 oKcr{Aon ZnO, Al2O3, Ga2O3, In2O3 uTl2O3.

Tarnna o6pa:ona, [ocraBJleHHbre n pa6ore rleJrr,r u 3aAarrn Aocrr,rrgyrbr r,r
pelueHbl B,{ocraroquoM o6reue.

Haywtan HoBasHa padomu. Ha ocnose [poBeA€nnrrx r4ccneAoB anmir:
' [oreHIIUOCTar[qecKkIM MeroAoM B [OTeHqLroAI4HaMI{qecKoM pexflrMe

(cxopocrr pasndprxu noreHrlvana 2r"rB/c) roKa3aHo, qro go6anru (0.01-0.1
uac.Yo) sJIeMeHToB noArpylrrhl r€IJIJI:afl B 2-5 paza [oBbrruaror Koppo3LroHrryro
ctofircocT6 crrJraBoB Zn5Al n Zn\.SAl vcnonrcyeMhre rprr aHoAnofi sarqr,rre or
Koppo3l4z crzulbHhrx uzgettuit, xoncrpyxqnfi u coopyxenufi. YcranosreHrr
3aKOHOMepHOCTII I43MeHeHI{{ OCHOBHbIX KOppo3LtoHHO-SneKTpoxLtMLrqecKrlrx
xapaKTepl4crt4K (norenqu€LJloB Koppo3LII,I, rrr{TTr{Hroo6pason anarfl v penacckrnaqun)
CTIJIABOB OT KOHIIEHTPAIII{I4 JIETUPYK)qPIX KOMTIOHEHTOB I4 XJIOPI,IA-UOHA;

o MeroAoM TepMoqpaBLIMerpI4LI uoKa3aHo, rrro c pocroM TeMneparypbr ra
coAepr(aHvls' ran[rkTfl) urtgun vr rarlwrs B cnnaBax ZnSAl u Zn1.SAl cropocrr
oKl4cJIeHI{t He3HarILITeJIbHo yBenvtllaBaeTcx. YcranosleHrr 3aKoHoMepHocTI,I
I'BMeHeHIlt I Kr{Herl4qecKlltx u SHeprerr4qecKax xapaKTepI4CTI4K rlpoqecca
BbICOKOTeM[eparypHoro oKr{cJrer{r4rr cfrJraBoB, n rn€p4ou cocrosHrrr.u

. MeroAoM peHTreHo$a:onoro ananrtr3a o[peAeneHo, rrro rrpr,r oKrrc IreHLru
r,rccJreAoBaHHbrx c[JraBoB o6pasyrorcr oKcLrAs - Zno, .\1203, Gazoz, In2o3 u
TlzO:. YcraHonneHa poJrr Jlerupyloqrrx sJreMeHroB n {opnazp oBaHuu Sa:onoro
cocraBa npoAyKTOB OKLICJTeHHTI CnJTaBOB Lr B MeXaHrr3Me rrpoqecca oKr{cJreHr4fl.

IlpaxmwtecKa-fl sHaquMocmb pa6omot. Ha ocnoBe BbruoJrHeHHbrx
SKcnepI4MeHT€IJIbHbrx LlccJreAoBaHufa ycraHoBneHbr orrrrfrM€lJrbHbre KoHrIeHTp a\vu
turIrufl, vrlJ4ufl vI Ts'Jr[rua B crIJIaBax Zn5Al H Zn\.sAl, oTrrrqaro1114xcs,
Koppo3l{osnofi ctofir<ocrrro. Cnnaebl MoryT klcrroJrb3oBarbcr rcax e$SeKT[BHbrx
aHoAHhIX nporeKTopoB u uoxprtrzfi Ans 3aIqHTbr cr€rjrbubrx uzgenuit,
KOHCTpyKqnft u coopyxeHnfi or Kopp o3HoHHOf O pa3pyrrreHr{tr.

' 
BunolHeHHhre HafrHble I{ccneAoB aHHs" [ocJry]Kprnr{ ocnosofi Anfl

parpa6orrr'l cocraBa HoBbIX cIrJIaBHbrx nporeKTopoB vr uorprrrrnfi, Koropbre
3arquueHbr MaJrhrM nareHroM Pecrry6nurn TaAxuKrrcraH TJ j\b 793.

C men e u o H o s t*t H bt n ony q eH H bar I d u c cep ma quo H H wx n on o uc e n u fi ,
gbtHocuMbw HA sAU4Umy

,{ocronepHocrb floryqeHHhlx pe3ynbraroB o6ecne.{eHa r4c[oJrb3oBaHLreM
coBpeMsHnrtx npu6opoB I{ MeroAoB anarru3a crpyKrypnrrx cnoficrB roJr)rueHHbrx
HoBbIX Marepl{anoB. Ipone4ena or{eHKa rrolperuHocrefi gKcnepraMeHTaJrbHhrx
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pe3ynbraroB c ucloJIb3oBaHI4eM COBpeMeHHbrx MeroAoB MareMarr4qecKofr
o6pa6orrr{ u coorBercrByroqero nporpaMMHoro o6ecue.reHr,rr.

P e xotw e ru d a qua n o uc n oJt b s o s aH uro p %yil b m amo 6 d uc c ep m a qun
Peaylrrarrr llccJle.qoBauufl. MoryT 6rrrr r4crroJrb3oBaHbr rrpeArrpr4rrwrMvr

rroABeAoMcrBeHHbIMu MunucrepcrBoM [poMbIrIrJIeHHocrLt Lt HoBhrx rexsonorufi
Pecrry6rurru Ta4xurucrau, focygapcrBeHHoM HarrHoM yqpex(AeHr,ru I{enrpa
I{ccneAoBaEufl LIHHoBaIInoHHbIX TexHoJrorr4v nplz^ AH Pecrrylnmxu Ta.qxurucraH,
MeTarrJIoBeAaM n [polI3BoAcTBeHHLtKaM, a TarcKe aclupaHTaM Lr MarHcTpaHTaM
By3aMlr xr4Ml{qecKoro u MeriulJryprraqecKoro npoQunr, 3aHr4Mu[orq[xcs
BOTIpOCaMLI CHHTe3a HOBbIX CrnaBoB Ha ocHoBe rII4HKa 14 €uIroMr4HU[. V l8rreHlreM
I4x Koppo3uoHHo-gJreKTpoxuMr{qecKrrx csofi crs.

Irydnaxaquu u nomeHmbr. co.qepxanue Aprcceprarluu B 4ocrarouuofi
Mepe orpax(aer [ocraBJleHrrylo IIeJrb H 3adlAqkt, Hocur roll{rrecKrnfi, sarepruennrrfi
xapaKTep. PesylrtaTrr pa6oru ony6ru{KoBaHbr n 18 neqarurrx pa6orax, BKJrroqaf,
8 crarefi B pexoMeH4yeMbrx xypHarraxr poKoMeH.qoBaHHbx BAK npu
flpesu4enre Pecrry6lmz Ta4NnxucraH. Pa6ora raK)Ke anpo6zpoBa1a Ha
MelKAyHapo,qHbx n pecrry6JIuKaHcKLIx xon$epeHrlr,rnx. flonyreno ua-rrrrfi rrareHT
Pecrry6nuru Ta4xuKtrcraH }lb TJ 793.

Jruwttfi ercnad aemopa 3aKrloqaerc;r B a.naJwr,e Jrr4TeparypHbrx AaHHhrx, B
rlocraHoBKe ,r pelreHLII4 3aAaq IilccJleAoBannit, [oAroroBKe u [poBeAeHr4r4
SKcnepI'IMeHT€lJIbHbIX l4ccneAoBanuit B la6oparopHbrx ycnoBr4{x, aHatrn3e
noJD IeHHbIx p$yJrbraroB, n {oprvrynupoBKe ocHoBubrx noJroxenufi, r.r BhrBoAoB
Ar{ccepTarluE.

c o ome emcm6 ue a e mop e e ep ams c o d ep erc a H urc d uc c ep ma qua
B anrope0epare Aucceprar\Lrkr r43JroxeHhr ocHoBHbre floJroxeH[r u

BhIBO.qhI, nOK€BaH BKJIaA aBTOpa B [pOBeAeHHOe I{CCJIOAOBAHuII, CTerreHb HOB143H6I
H [paKTI4qeCKaf, 3HaqIIMOCTb p$yJIbTaTOB LIccJIeAoBAHqIA, O6CyX4enu
noryqeHHhle AaHHhre. AntopeQepar [oJrHocrbro coorBercrByer coAep]KaHr,rro
4ucbepraqzonnofi pa6orur.

yuenofi cre[enr.r KaHAr{Aara TexH}rqecKr{x HayK no
TexHoJlonru 3neKTpoxllMnqecKnx [poqeccoB LI 3arql{Ta

IIo padome Lntercmca cnedynulue 3aA4euaHufl u ^onpocbt:
1. He .f,cHo, rroqeMy Koppo3r4oHHbre

cpeAe oneKrpoJrura NaCl?

llccneAoBalJl.tfl CO[CKaTeJreM rrpoBeAeHbr B

Cy4rr rro HayqHbIM BbrBo AaM Ancceprarlulr, ony6rvrroBaHHhrM HayqHhrM
TpyAaM cJleAyer orMerurb, qro lelayqnafl rnanusraKarlur cozcKareJrr BnoJrHe
coorBercrByer ucxonaofi
creqraJrbHocrr{ 05. 1 7.03-
oT Koppo3prr4.



2. B Ar,rcceprarlr,rrr He yAeJreHo oco6oe BHr.rMaHLre
6esouacHocrr{ n npoMbrurrlennofi gKoJroruu.

3. Karosa B3ar{MocBr3b Me)KAy e$SerrznHocrbK)

BO[pOCaM TeXHr{Ke

rvro4u{zqzpyrclqerc
sosAetrcrBn{ Jlel'Ilpyrolllero KoMnoHeHTa r4 KopposuoHHofi crofirocrrn ucxoAHbIX

c[JraBoB - ocHoBofi sarquruhrx rrporeKTopoB u uorcprrrzfi?

4. [ucceprallnoHHzut pa6ora MecraMlt He Jrr{ureHa orAeJrbHbrx rpaMMarnqecKr.rx u

crr4IrurcrvrrrecKr,Ix o urra 6 ox.

OrMe.{eHHbre HeAocrarKrl LI Borlpocbl, Bo3HlrKrrr[e B xoAe o3HaKoMJIeHpIt c

pa6orofi, HanpaBJIeHbI Ha yrorIHeHLIe qacrHbrx BorrpocoB r.r He BJIIIuIrcT Ha ruraBHbre

HarrHble u [paKTrrrrecKlre pe3yJrbTaTbr .4rrccepTarJ?ru.

3autruqeuue

,{zccepraq}roHHafl pa6ora Ca@aponofi O.P. flBTIflETCfl. 3AKOHqCHHbIM

Ha coBpeMeHHoM HarrHoMHarrHo-l4 ccneAoBaTeJrbcKrrM TpyAoM, BbrtroJrHeHHbrM

ypoBHe. AeropeQepar coorBercrByer coAeplr(aHvrc Ar.rcceprarlnu. flonyreHHbre
aBTopoM pe3yJlbrarrl zccne4oBaHrr.fl AocroBepHbr, BbrBoAbr r{ 3aKJrrorreHr4s BepHhr.

B qenorvr, Ar{cceprarlux Ca$aposofi (Dapsoue Pa4xa6aru4eBHbr <<BrulrHlre
gJIeMeHToB noArpynlbr r€IJrJrvrfl Ha Koppo3r,roHHoe noBeAeHLre crrJraBos Zn5Al Lr

Zn|.SAI>> coorBercrByer rpe6onauugu <<fIoJro)KeHLrr o uopsAKe rrpr4cyxAenkrfl
yrreHblx cteneuefi>>, yrBep)KAeHnoro llocranoeJreHr{eM llpaeurenbcrBa

Pecrry6mErn TaAxur<ncraH or 26.11.2016r., J\b505, rpeAbsBJrreMbrM K

KaHAI{AaTCKI{M A}ICCepTaIIHflM) a ee aBTOp 3aCJryXrHBaeT npUCy)I{AeH'rLs, r{eHor{
crerreHr.r KaHAr4.qara rexHr4qecKHx HayK rro c[erlr{urJrbHocrlr 05.17.03 * TexHoJrorr4fl

sneKTpoxnMuqecKax npoqeccoB v 3arrlrrTa oT Koppo3Lrr4.

OQuqna.rrrHrrfi ornoHenT,

KaHAUAaT TeXHIITIeCKI{X HayK,

3aBeAyrcrqlrfi rcaQe4pofi <<Marepn€LrroBeAeHr{e,

MeraJrJryprr4 rrecKrde MarrrLr Hbr u o6opy4oBaHae)
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