
OT3bIB
HayqHofo pyKoBOAI4Tenf, AoKTOpa TexHI4aIeCKHX HayK

AolreHra Py,uHenofi B.B' sa AuccepralruoHHyro pa6ory

collcKaTerrxEsrarr,rosofiKceHuuAlercaHApoBHbI

H a TeMy <I4ccleAo B aHI4e I{ TeXHo JIorI'IqeCKat peaJII'I3 aIII4{ np oqe c c o B

6opz4oo6pa3oBaHr{ fl, npv rna3MoMeraJlnypfl4qecxofi nepepa6orxe

rrzrau.6opcoAepxalllefocblpb'))'npeAcTaBneHHy}oHa

coHCKaHt,Ie yv€uofi cTeIIeHLI KaHAI4AaTa TeXHHqeCKI4X HayK [O C[eUI4alIbHoCTI4

05.16.02 - <Meralnypfr4t vdpnux, uBerHbIX I4 peAKI4x MeTaJIJIOB)

Esurraona KceHns AnercanApoBHa s 2014 f. C OTJIHT{HeM OKoHqI4JIa ofBoy

BnO <CraSiapcxraff rocyAapcrseHHltft HHAycrpl4allurtfi yHl4Bepcl4rer) IIo

cneurraJrbHocr' 150107.65 - <MeraJlnypfl4f, cBapoilHofo rpol{3BoAcrBa); e 2016 r -

c orJrur{r4eM Marr4crparypy yHr{Bepcr{Tera rlo HarlpaBneHl4ro <<Merallyprl4'fiD,

npoSunr <Merauypr4f, IIBSTHbIX MeTaJInoB>. B sacToflIllee BpeMt o6yuaercr n

acrrHpaHrype no HarrpaBneiHurc 22.06.01 - <<TexnolofHl4 MarepHaJIOB)' UpOsralr

<<Merauyprllf, qepHbIX, IIBSTH6IX kI peAKI4X MSTaJIJISB))' Bo BpeMt o6yueHua

'Bjlf,Jlacblo6eAureneMp'AaHayrIHbIXBcepoccraficruxKoHKypcoB,cTI,IIIeHAI4aTOM

llpesra4eura PO, 3a 3ToT repLIoA yc[elxHo cor{eTaJla yve6nyo 14

r4ccJreAoBarenbcKyto pa6ory c rpy4oeofi. C 2014 r. pa6oraer Ha raQe4pe

<Merallyprnr4 rlBerHbrx MeraJrJroB 14 xl4Ml4r{ecKofi TexHoiIorI{H)) B AoJIxHocrH

BeAyIIIero I4H)KeHepa-na6opaHTa, 3aBeAyloqerc na6oparOpvIflM91, accplcTeHTa'

3a BpeM{ pa6orrr HaA Ar{ccepragefi npofBl4na ce6s, KaK cJloxl4Blrluitcs'

uayuHufr coTpyAHI4K, noATBepAusIJIuia yMeHI'Ifl' HaBIIKI4 u cnoco6socru K

caMocrof,TenbHoMy HayrrHoMy noucKy, rIoKa3aJIa rny6orl4e Ilo3HaHvrfl' u oSrur'rpHyto

3pyAI4III4Io n nrr6panHofi o6lacTI'I HayrIHbIX I4ccJIeAosaHI4fi '

fnccepralluoHHat Pa6ora K.A. ESr,ruonofi HanpaBneHa Ha pelxeHl4e

axryarnuOfi 31;lAr4 UUerOudefi OTpacneBoe 3HaqeHI4e' a I4MeHHO pa3paOOTKe vI

BHeApeHlIro TexHorrofHr4 rrJra3MoMeTannypfl4r{ecKofo IIpoI43BOACTBa gu6opuga

TI4TaHa, o6ecnequBarouefi flonyrleHue efo B HaHOCOCTOflHI4VT' aITO OTKpbIBaer HoBbIe

HanpaBneHn.'I ero fIpI4MeHeHVfl, B TOM TIUCIe Anfl aJIIOMI4HHeBO|O npoI43BOACTBa 14

fAJIbBAH14KN.

Ans AraccepTaHTa xapaKTepeH KoMIIJIeKcHbIfi cI4cTeMHbIfi noAxoA K peIxeHHIo

rlocraBJieHHbrx 3aAarr, BKJlroqaroql4fi ux rny6oKoe aH€ull4TuqecKoe I'IccJIeAoBaHVe,

TeopeTr4rrecKoe o6ocnoeaHl4e pazpa6arrtnaeuofi TeXHoJIorHI4 Ha ocHoBe

T e p M o A I 4 H a M L I q e c K o f o L r K l ' , l H e T l 4 q e c K o f o M O A e n I { p o B a H v I f l ' p a 3 n I 4 q H b I X

TeXHoJIorI,IqecKuX BapI{aHTOB, [poBe AeH:as' Ua na6opaTopHoM 14 npOMbIIIIJIeHHoM



ypoBHe 3Kc[epI,IMeHTaJIbHbIX I,IacneA oBaHI4it'' BHeApeHI4e lI ocBoeHI,Ie pa3paSoroK a

lpolr3BOACrBeHHbrx ycnoBl{tx. flonyqeHHbIe AI4OCepTaHTOM pe3ynbraTbl

cBI4AeTeJIbcTByIoT o6 e$QerrranHocTl4 TaKofo IIoAXoAa, a cTpyKTypa v|

B3a I4MoAoI IoJ IH t reMocTboTAeJ IbHb IXpa3AenoB l | / 1ccepTa 'qJ1 i ] r4 I IoATBepXAaeT

o6rurapnyro OpyAI'UI4Io vI ertcorufi ypoBeHb npoSeccuoHaJlbHblx rounerenUuil

AuccepTaHTa, a TaKXe ToHKoe noHI4MaHI4e I,IM KJIIoqeBbIx BonpocoB TeopI4I,I vI

ilp aKTI4KI4 M er a[ JIyp f l4q e 0KI4X I4 C C n e Ao B aH]/'iT'

[Iay.IHaq HOB[3Ha Anc{.:cp r .rtr{rl"

1. Ha ocnoBe MHOfoBapuaHTHOfo MOAelI4pOBaH?I{ BbIcoKoTeMIIepaTypHbIX

,,poqeccoB rr'ponr43a, fa3HoI4KaIIHH, 6opraaoo6pa3oBaHl4fl', rIpOTeKarouII4X B

c I4cTeMaXC-H.N,B-H-N,T i -C1 .B-H-N,T i -O-C-B .H-N,T i -B -H-N, I ' l t f l ' Tpex
TexHoJrorr4r{ecKlrx Bapr4aHToB nonyqeHlu TiB2 orII4caHbI 3aKoHoMepHocrl4

r43MeHeHr{fl c TeMnepaTypofi cocTaBoB ra:oo6pa:urtx vI KOHAeHcI4poBaHHbIX

[poAyKToB Sopu4ooSpa3oBaH}Ifl, |IpofHo3I,IpoBaHbI ycnoBl4fl osserrr,rnHofi

raau$r,rralll4l4 IloponxooSpa3Horo rltras-6opcoAepx(aulero cblpbf, (4ucuepcHocrb'

TeMrrepaTypa, BpeM.f,, MaccoBaf, pacxoAHat KoHIIeHTpaIII4fl)' ra ycnonur o6pa:oBa]grvrfl'

T i B 2 B p a 3 J I I 4 q H b I X p e a K I I l I o H H b I x c p e A a x ( c o o r u o r u e H l , I e K o M I I o H e H T o B '

T e M I I e p a T y p a ' c o c T a B r a . s o s o f i Q a : r r , c T e n e H b l l p e B p a l q e [ y | f l ' T I 4 T a H -

6opco.uePxaurero cblpbfl e TiB2)'

2. o6ocuosaHrt IIO pe3ynbraraM MOAenI4pOBAHvrfl' eHSop sau6olee

i lepcneKTI4BHbIXBapI,IaHToBIIoJIyqeHI,lgTiBz_6oprapoBaHvleTvTaHaI{[poAyKToB

BOCCTAHOBJIEHI4f, CIO A?IOKCHAA METAHOM' TEXHUKO'sKOHOMIIqECKA'

rleneco o6p a3H O CTb I4X ?IC CJIeAoB aHl',Ifl II TexHoJIOIUqe cKo fi' p ealluza\uu'

3. Hay.lHo o6OCHOeaHbI 14 3KCnepI4MeHTaJIbHO OIIpeAeJIeHbI pauuoHallbHble

cocTaBbr vr Ar4c[epcHocTb rurag-6opcoAepxaull4x III?IXT' cocTaBbl vI HaqalbHafl

T e M I I e p a T y p a f a 3 a - T e n J I o H o Q I 4 T e J I f , T e M I I e p a T y p a 3 a K a J I K I 4 I I p o A y K T o B

6opra4oo6pa3oBaHl4f,, oSecne.IuBaloil$e Ilo[yqeHl4e gu6opuya TI4TaHa c

coAepxaHnevr TiB2 g2,0 - 93,}oh. !,nr r',rccneAyeMblx rexHoJIOfLIqecKux BapI{aHroB

[onyIIeHbIypaBHeHI,l',oIII4cbIgarcIIu€3aBucI4MocTI4coAep)KaHvIfl,TiB2oTocHoBHbIX

TexHoJrofr4qecKr4x samopoe: cooTHOIIIeHuq peafeHTOB' cocTaBa la3a-

TeTIJIOHOC VT errfl ) TeMnepaTyp'

4.Vcrarros l ler r r roco6eHHocTl4uonncaHMeXaHI, I3M6opu4oo6pa3oBaHl4f lB

ycnoBl4flX IIJI a3MeHHOfO rIoToKa'

5. Oupe4eneHm SrasI4KO-x?lMLIr{ecKue 
XapaKTepvrcTvrKvr Su6opuga TI4TaHa B

HaHopa3MepHoM cocToqHI4I4: KpI4cTaJIlI4r{ecKaf, cTpyKTypa' Qasoerte LI xI4MI'lqecKI4e

COCTaBbI, AI4CnepCHOCTb, tt'IOpSOlOfUf ' OKI4CJI.HHOCTb' TepMOOKI4CJII4T.JI'Hafl

ycrofiuneocrb. '

O6ocr roeaHHocTb I IAocToBepHocTb I Iay I IHb Ixno .noxe r ru f i ,Bb IBoAoB l |



peKoMeHAarlnil, cQopMyJII{poBaHHbIX B AIlCcepTaIIHlIr IIOATBep}I(AaloTcq:

coBMecTHbIMlIc[oJIb3oBaHI4eMcoBpeMeHHbIXMeToAoBTeopeTullecKoloaH:aJIId3aId

3Kcrrepr{MeHTarbHoro r4ccJreA oB'".'fl MeraJIJIyprI.rrecKI4x rlpoqeccoB' 'poreKalouux

B BbrcoKooKopooTHbrx nJra3MeHHbIX rloroKax, coqeraHl4eM Bocnpol43BoAl4Moro tlo

TOr{HOCTI4 Qta:n.lecxoro 14 MaTeMaTI4rIecKofo MoAenl4poBa*vlfl',', olll,palorqvxafl' HA

coBpeMeHHbre AOCT r4>KeHVg'TeopI4I4 T.IIJIO- 14 Maccoo6vtena', KaqecTBO Uauepeuufi r't

crar1Tarv'{ecKyro o6pa6orr<y pe3ynbraroB; aAeKBarHocrblo pa:pa6oraHHblx

MaTeMarI4r{ecKI4X rtoAenefi; npI4MeHeHI4eM pa:noo6pa3Hblx vr anpoSupoBaHHblx

MeToAoB r'rccne.4oB auuit; coIIocTaBJIeHueM nolyiIeHHbIX pe3yJIbTaToB c AaHHbIMI'I

A p y I I 4 X I 4 c c J l e A o B a r e r r e f i ; e r t c o K o f i e Q s e x r u n H o c T b l o n p e A n o x e H H b l x

TexHoJrorr4r{ecKr,lx perueuuft, [oATBepNAenHofi pe3ynbraraMl{ IIpOMbIIXJIeHHbIX

trcrlblTaHl,lfi il nu e4p eHI'IeM B rlpoll3BoAcrBo'

flparcruqecrcaq IIeHHoctu uoryqeH

HavKn n t IpO[I3BOACTBa

ffi"ra AaHHbre v oMnI4pLIt{ecKI4e 3aBI,lcI4MocrI'1'

xapaKTept{3yroulr4e BJII{qHI4e Ha npoqeccH 6opra4oo6pasoBAHVrfl' cocTaBa III{XTbI'

cocTaBa v| TeMIIepaTypbI fa3a-TeIIJIoHocuTeJI', KpynHocTI,I cblpbfl, flBJI'IoTcfl

ocHosofi Anq pa3padornu TexHoJrorl{u rlJla3MoMeraJlnyprl{qecKoro rIpoI43BoAcrBa

4ra6opraga t"tu"u v MOfyT Srtrr I4CnOJIb3OBaHbI Ilpll ocBoeHI4I4 noAo6ssrx

TexHoJrofufi upousBoAcTBa TyroIIJIaBrux 6opuAoB ApyfI'IX nepexoAHblx MeTaJIJIOB'

2 , P a z p a k o T a H H b l e K o M n I I e K c H a f , n , r H o r o s a K T o p H a t r M o A e n b n p o q e c c a

lJra3MeHHOro 6opu4oo6pa:o BAHvrfl'I4 KOMIIbIOrepHafl IIporpaMMA [nfl e€ pealusawr4

npeAHa3HaqeHblAnqocylqecTBJIeHI4'npo|Ho3HbIXMHofoBapI4aHTHbIXI4HXeHepHbIX

uI4ccneAoBaTeJIbcKI4Xpacueron[pI {peueHI, IHI IpoeKTHo-KoHcTpyKTopcKI4X,

uccJIeAoBareJIbcKI{x ra o6yuaroulllx 3aAaq'

3. VcranoBJIeHHbIe oco6essocru su:uro-xl4Ml4r{ecKl4x 
CSOftCre 4U6Opu4a

Tr4TaHa ooecneqnBaloT e$serrnnuoe npl4MeHeHue efo B Kaa{ecTBe KOMIIOHeHTa

3aulrTHofo noKpbrTl4t KaToAa altoMl4Hl4eBofo 3neKTponl43epa v ynpounffoulefi

Qa:rrBTeXH0JIO|I , I I ' ITaJIbBaHI4qeCKI4XKOMIIO3IIqI4OHHbIXIIOKpbITI4f iUIOSBOJI ' IOT

c Q o p r r , r y n l { p o B a T b o c H o B H b I e r p e 6 o n a l r n r , n p e A b ' B J l f l e M b l e K M a T e p I 4 a J I a M

uoAo6soroHa3HarIeHvTs.,rrpvlco3AaHHl4IIoKpbITlIfiuaocsoBeApyrI4XMeTaJIJI0B'
4. Pazpa6oTaHHa.t TeXHOJIOfI4fl IIJIa3MOMeTaJInypfI4qecKofo IIpOI43BOACTBa

,qra6opra,ua Ti4TaHa ocBoeHa B ycJIoBI4tx [peAIIpr4'lTv)fl' ooo <<floluueT>> 11 tBJIteTcfl

yHrIKaJIbHofi rexnoloruefi [olyr{eHut HaHoKpIlcraJIJII4q e cKoro Su6 opuya rrITaHa Ha

TepprlTopltu Pocctlficxofi @egepaqun' 
rr^marf,a

5. PaapaSoTaHHat KOMIIJIeKQHa' MHofo$axropnaq MaTeMaTurlecKat MOAeJIb

rJra3MeHHofo enHre3a BHeApeHa n yue6uHfi npouecc e @fBOy Bo <cra6npcr<rafr

rocyAapcreeHHsrfi r4HAyarpr,ranrs'fi yHr4Bepcrrrer)), r4cnoJrb3yercr rrpr4 noAroroBKe

o6yuaroutlrxcfl. rro HaIIpaBneHI4Io 22'03'02 - Meralnyprplfl I{ peKoMeHAyercfl K



lpLIMeHeHI4ro B o6Yuantqux

6aralanPon, cneIrI4aJII{croB

<<MerallYprl4t).
T rqNI BA

3aKrroqeHue o coorBe'lcrrrttn l 'o"" '" '  ^"-"""---

curararo, 
"to 

4"*p, a\v1fl. E$nnroeoft K.A. flBIIfleTCfl 3aKOHrIeHuofi HayuHo-

rcnanuQur<arllroHHoe pa5orofi, I{Meloulefi CyUIecTBeHHOe oTpacneBoe 3HarIeHI4e'

,Il,uccepraurx COOTBeTcTByeT BCeM rpe6oeauuru lloloxesus o [opsAKe

n p l 4 c y ) q e H ! 1 ' y I I e H b I X c r e n e H e f i K K a H A I 4 A a T 0 K } I M A l I c c e p T a I I I 4 f , M I I o

cilequaJrbHocrr4 05.16.02 - Merallyprr4fl qepHbIX, IrBerHbIX 14 peAKI4x MeTaJIJIOB' a

ee aBTop EQrarvrona Kcesus AlercaH4poBHa 3acnyxl{Baer Ilpl4cyxAeHl4tr y'reuofr

creIIeHI4 KaHAI{Aara HayK'

Hay'rrmtfi PYKo BoAI4TeJIb

A.T.H., AOIICHT,

upo$eccoP rcaQegPn

MeranJlypflll4 qBerHbIX MeTaJIJIOB 14

xI,IMIIrI ecKofi rexgo Jlo f I4I4

flolnucr B.B. PyaHesofi yAocroBepflIo

HaqaJIbHI4K OTAeJIa KaApoB

O|EOY BO <Cu6fl{Y) T.A. [perrkrna

&{, Mzott

ueJIf,X B Apyfllx By3ax cTpaHbI rlpr noAfoToBKe

14 Marl4crpoB, o6yuarouvrxcfl' rlo Ha[paBJIeHI'Irc
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/ffirr'ra B.B. PvaHeBa
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