OT3bIB

06 asTopedepare muccepTanuu Ky3pMEHOBA Esrenns JIMUTpreBHYa «3aKOHOMEPHOCTH
M3MEHEHHUs CTPYKTYPhL, MEXaHHYECKIX U TpUOOIOTHYUECKHX CBOMCTB MOHOINTHBIX 1
MHOTOCIOMHBIX ITOKPBITHH Ha OCHOBE CHCTEMBI Ti-Al-N npu neruposanuu Ta u Si»,

IPENCTaBICHHON HA COMCKAHUC y4EHOU CTENMECHH KaHuIaTa (pu3uKO-MaTEMATHICCKUX HAYK 11O
crienmamprocTH 1.3.8 — OU3HUKa KOHACHCHPOBAHHOTO COCTOAHMA

Tucceptanuonnas padora E.Jl. Ky3ssMuHOBA MOCBAIICHA HCCIIEIOBAHUI0 MEXAHU3MOB H
3aKOHOMEpHOCTEH  ynydmenus — QYHKIHOHATBHBIX XapaKTEPUCTHK  M3HOCOCTOMKMX
MHOTOKOMIIOHEHTHBIX [TOKPHITHA Ha OCHOBE HUTPHZOB TEPEXONHBIX METAIIOB Ha npuMepe
cucremel Ti-Al-N. AxTyansHOCTh TEMBI HE BBI3BIBACT coMHeHHH B yOenuTensHo 000CHOBaHA
aBTOPOM. ITOKpBITHS Ha OCHOBE CHCTEMBI Ti-Al-N mMpOKO IPUMEHSIOTCS B IPOMBIIIICHHOCTH,
OJ[HAKO WX CKJIOHHOCTH K pacrany U 00pasoBaHHIO BroprmTHOHM (assl AIN TIpH BBICOKHX
TeMIIepaTypax, a TAKKe HU3Kas BSI3KOCTH PaspyIICHUs ABIIOTCH CEephE3HBIMU OIPAHUYCHUSIMHU.
[ouck myTelt MonMbUKAIMM STHX MOKPBITHH IyTeM JICTHPOBAHMA (Ta, Si) u co3maHus
MHOFOCIOMHBIX ~ ApXUTEKTYp COOTBEICIBYET COBDEMCHHBIM ~MUPOBBIM ~ TCHACHINAM B
MaTepuantoBeICHUN.

Hayuras HOBM3HA PabOTHI 4ETKO CHOPMYIMpOBaHa M MOATBEPHAACTCA MTOJIYYECHHBIMH
pe3ylIbTaTaMy. BriepBrle MPpOBECHO KOMILIEKCHOS SKCICPUMEHTATLHOC WCCIICOBAHNE BIIHSHUSA
BBICOKHX KoHIEHTpanuit Ta u Si Ha CTPYKTYpY ¥ CBOHCTBA TIOKPBITAM, BBIABICHBI MEXaHU3MBI
dopmupoBanus ABYX(hasHOH aMOP(HHO-HAHOKPHUCTAITMYIECKOH ~ CTPYKTYPbI, ~yCTAHOBJICHBI
ONTHMATBHEIE MapaMeTpsl MHOIOCIOHHONW apXUTEKTYPBI. Oco6oro BHUMaAHUS 3aCIyKHBaeT
BEISBIICHHAS B3aUMOCBS3b MEK/IY SIEKTPOHHOH CTPYKTYPOH, XapakTepoM XHMMYECKOH CBA3H H
MAKPOCKOTIHMYECKIMH MEXaHHIECKIMH CBOHCTBAMH (TBEPIOCTH, BA3KOCTH PA3PyILCHHUS).

TIpoBefcHME KOMIUIEKCHBIX ~MCCIEAOBAHMEA C TOMOIMBIO  PASTAIHBIX METOJIOB
JIMATHOCTUKY IIO3BOJMJIO JMCCEPTAHTy BBIIBUTH M TCOPCTHHECKU 000CHOBaTh BaYKHBIC
3aKOHOMEPHOCTH, KACAIOIIpecs MEXaHU3MOB Je(opMarii 1 paspyIIeHHs MHOTOKOMIIOHEHTHBIX
¥ MHOTOCTOMHBIX CHCTeM. IIpaKTHYecKie BEIBOJBI M YCTaHOBICHHBIC 3aKOHOMEPHOCTH MOTYT
OHITH HEMOCPEACTBEHHO MCIIOJIB30BAHbI JUIA MPOTHO3UPOBAHUA CBOMCTB M pa3paOOTKH HOBBIX
IIepCIEKTUBHEIX IOKPBITHHM C 3aJ@HHBIM KOMIUICKCOM CBOMCTB I MalIMHOCTPOCHHUS X
MHCTPYMEHTAJIbHOM IPOMBIILICHHOCTH. '

JToCTOBEPHOCTS MONYYEHHBIX PE3YJIbTATOB MPEICTABIACTCS BIIOIHE yOe U TeNnbHOM, TaK
KaK OHHU TIOJy4eHbI C HCTIONB30BaHMHeM GOMBIIOro Habopa COBPEMEHHBIX METONOB HCCICIOBAHNA
CIPyKTYpHBIX © (YHKIMOHAIBHBIX CBOMCTB chOpPMHPOBAHHEIX ~TIOKPHITHH, TPH 3TOM
IPOCIIEKUBAETCS UX HEMPOTUBOPEYNUBOCTD U COTIIACOBAHHOCT.

TTonokeHus, BEIHOCHMbIE Ha 3aIlWTY, JIOTHYECKH BBITCKAIOT M3 CONCPIKAHUA paboTHl U
MOTHO OTPAXAIOT ¢ OCHOBHBIE HaydHble pesymbrarhl. [lo Teme juccepraluy HMCCTCH
JOCTATOYHOE KOJMUECTBO NyOnuKamyii B aBTOPMTETHBIX PELECH3MPYEMBIX IKypHAlax, €Io
CBUNETENECTBYET O TNPH3HAHWYM HAydgHOro coolmecTea. Teket aBTOpedepara XOPOIIO
chOpMHPOBaH JOTUIECKH, TPAMOTHO HAMKCAH, TIOITOMY JIETKO BOCTIPHHAMACTCA.
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B xagecTBe 3aMedanuii K apTopedepary 0TMEUAI0 CIEHYIOIIee.

1. B aeropedepate oTcyTcTByeT HHpOpMamus 00 OCHOBHBIX pPabOuYMX IapameTpax
MarHeTPOHHOTO OCAKIACHHS TIOKPHITHH, 2 TaKkKe 00 ONTUMATbHBIX TEXHOJOTHYECKAX PEIKAMAX.
2. OTCYICTBYIOT KOTUYECTBEHHBIE I[AHHBIE O BIUSHEM colepkaHus Ta Ha pasmepsl

KpUCTAITHTOB. [IpM O5TOM yKasaHHas 3aBHCHMOCTh HasBaHa OIHMM U3  (DaKTOpOB,
06y CIIaBTHBAIONINX MOBEICHUE TBEPAOCTH HOKPHITHH C pocTOM cofepxans Ta.
3 He cooOmaercs, xakuMm oOpa3oM Oblla IpOBEJEHA OLEHKA CTENECHH IOKPBITHSA
IIOBEPXHOCTH KPUCTAITHTOB (hasoi SiNx ¥ TOIIMHBI STHX IIPOCIIOEK.

OJHAKO TY 3aMEYaHys He CHUYKAIOT IIEHHOCTH BBITIONHEHHEIX MCCIIE0BAaHUM U KauecTBa
TIpeICTaBIAEMOM JUCCEPTAIIHOHHON pabOoThL.

B menoM cuuTao, 4To 0 obmeMy 00BEMY IPOBENEHHBIX UCCIEHOBAHUN M KauyeCTBY
IIOJNYYEHHBIX PE3y/ILTATOB, HAYYHON HOBU3HE, TEOPETHYECKOM U MPAKTHYECKOH 3HAYMMOCTH
[pencTaBleHHas paboTa COOTBEICTBYET TPEOOBAHUSIM, NPENBSBISEMBIM K KaHIUIATCKAM
nuccepranusv, a eé asrop Kyspmunos Esrennii JIMUTpUEBHY 3aCiTyKUBACT NPUCYKICHUSI eMy
yISHOM CTENeHH KamauaaTa GQU3HKO-MaTeMaTHIeCKHX HayK 1o cnemuanbhocty 1.3.8 — Pusnka
KOHIOCHCUPOBAHHOI'O COCTOSHHS.

Tloxrop dusuko-mareMarudeckux Hayk (01.04.07
— @uzgka KOHACHCHPOBAHHOTO COCTOSHUA),
IOLEHT, mpodeccop HayIHO-00pa3oBATEIBHOIO
nentpa B.JI. BelinGepra HHKEHEPHOM IIKOJEI

ANEPHBIX TEXHOJIOTUN (henepaibHOro
TOCYIapCTBEHHOIO ABTOHOMHOTO
00pazoBaTEeIHLHOIO VYPESIKICHUS BBICILIETO
obGpasoBaHus «HarmonanpHbIA
HAcCIenoBaTeNbeKuil TOMCKIAM TOJUTEXHUYECKUAN
YHHBEPCUTET»

08.10.2025 1. laymmna AnexceesHa bielixep

Hosuxosa B./1.

634050, Poccus, Tomexk, 1ip. JIgH:
Tenedoxn: 8(3822) 60-63-39
e-mail: bga@tpu.ru o
@DenepanbHOe  TOCYAGPCTBEHHOE aBTOHOMHOE O00pa30BaTeNbHOE YUPEKIEHHE BBICIIETO
o6pazopanus «HarmoHaIsHEI HCCIeNoBaTeNbCKUE TOMCKIM NOMMTEXHUYECKUHM YHUBEPCUTET

S1, Breiixep I'anuna AnexceeBHa, al0 COrIache Ha BKIIIOYEHHE CBOHMX IIEPCOHATBHBIX NTAHHBIX B
JOKYMEHTBI, CBs3aHHbIE ¢ 3amuTod muccepranmu Kyspmumosa E.JI., B ¥MX [anbHEHIIYIO
00paboTKy.



