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3acelaHus JuccepTalorHoro coBeta 24.1.135.01 mo 3ammre auccepranuil Ha
COMCKaHHME YYEHOM CTEeNeHH KaHuAaTa HayK, Ha COMCKAaHNEe YYCHOM CTEeIeHH
JI0KTOpa HayK Ha Oase DenepanbHOro rocy1apCTBEHHOTO OI0/KETHOTO

yapexaenus Hayku MHcTuTyTa QU3HKH IPOYHOCTH 1 MATEPHAIOBEICHUA
CO PAH (U®DIIM CO PAH) ot 29 aBrycra 2025 1.

Ha 3acemannu IIPHCYTCTBOBAIX YICHBI TUCCEPTAIIMOHHOI'O COBLCTA!

®.1.0. VueHas CTeleHb, Imdp
CTICIIUAJIBHOCTH B COBETE

1. Kony6aer Eprenuii AnexcanipoBuy ILT.H., 1.3.8. TeXHUUECKNE HAYKH

2. JIorkoB Anekcanap MBanosuu n.¢.-M.H., 1.3.8. TEXHHYECKIE HAyKN
3. Cuzosa Onsra BiragumupoBHa I.T.H., 2.6.1. TEXHUYECKHE HAYKH

4. 3yes Jler bopucosuu o.b.-M.H., 1.3.8. dus.-MaT. HayKu

5. JIpryarun Jimutpuii BacuibeBUY n.b.-M.H., 1.3.8. us.-MaT. HAYKH

6. JJarnunos Bragumup MBanosuy I.(.-M.H., 2.6.]. TEXHUYECKHE HAYKH
7. I'punsie FOpuit BacunseBuy n.b.-M.H., 1.1.8. puz.-maT. HayKH

8. [TanuH Anekceil BukropoBuy n.Gb.-M.H., 1.3.8. dpu3.-MaT. HayKu

9. Imutpuer Annpeit iBanosuY o.d.-m.H., 1.3.8. pus.-mar. HayKu
10. MBanoB KoncrantuH BeHnaMuHOBHY A.0.-M.H., 2.6.1. TeXHUYECKHE HAYKH
11. ITanuu Cepreit Bukropony N.T.H., 1.1.8. du3.-mar. HayKu

12. PomanoBa BapBapa AnexcaHIpoBHA n.¢.-M.H., 1.1.8. ¢pus.-Mar. HayKu
13. TromenueB Anexcanp Hukonaesny n.b.-M.H., 1.3.8. pus.-MatT. HayKu
14. bBysikopa Ceetiiana IletpoBHa I.T.H., 1.3.8. TeXHUUYECKIE HAYKH

15. IlpuberTkoB ['enHaguil AHIpeeBUY I.T.H., 2.6.1. TEXHUYECKHE HAYKU

16. UymaeBckuit Aunpeit BanepeeBud I.T.H., 2.6.]1. TexHUYECKME HAYKN

17. Cmomnun Urops FOpeeBuy .¢.-M.H., 1.1.8. ¢u3.-Mar. HayKn
18. IlImneko EBrenuiit Bukroposuu n.¢b.-M.H., 1.1.8. Qpuz.-MaT. HAyKH

19. JIutoBuenko Mrops I0pbeBuy M.b.-M.H., 2.6.1. TeXHUUECKHE HAYKH

Crywany cooOIeHre YUEHOro cekpeTaps aucceprauonnoro copera Cuzopoit O.B. o
nmocrynuBmieli B coBer  auccepraumu  KysemuHosa — Eprenus  [IMuTpueBnya
«3aKOHOMEPHOCTH WM3MEHEHHSI CTPYKTYPBI, MEXaHMYECKHX M TPUOOTIOrMYecKHX CBOHCTB
MOHOJMTHEIX ¥ MHOTOCIOMHBIX TOKpHITHM Ha ocHoBe cucteMmbl Ti-Al-N mpu ux
neruposanuu Ta ¥ Si», HpeacTaBIeHHOW Ha COMCKaHHE YJYEHOH CTENCHH KaHIWMATa
(bu3MKO-MaTeMaTHYeCKUX HayK Io crenuanbHocTd 1.3.8. ®u3nka KOHICHCHPOBAHHOIO
cocTosnus ((PU3HKO-MaTeMaTHIECKIE HAYKH).

Komuccust mo paccMmorpenuto muccepranuu Kyssmunosa E.JI. B cocTaBe: IOKTOpa
dhusnKo-MaTeMaTuueckux Hayk Jmurpuea A.M. (mpencenarenb KOMHCCHH), IOKTOpa
dusnKo-MaTemMartHueckux Hayk IlanmHa A.B., noxropa (U3MKO-MaTeMaTHYECKHX HAyK
Actadyposoii E.I'. — 4jleHbl KOMHCCHH, COCTAaBUIIA CIICAYIOIIEE 3aKII0ICHHIC!

IIpencrapnennas E.J[. Ky3sMHHOBBIM IHMCCEPTALHA TOCBAIICHA PEIICHHIO HAYYHOH
3a/laud [0 YCTAHOBJICHMIO BJIHSHUA KOHUEHTPALUU JETHPYIOMHUX 3JIEMEHTOB M CTPOCHHUA
MHOTOCIIOMHEIX TTOKpEITHH cucTembl Ti-Al-N Ha UX MeXaHHUYECKHE W TPMOOIOTHIECKHE



XapakTepucTHku. B paboTe Mnoka3aHo, YTO JIETMPOBAHHME TAHTAIOM COIIPOBOXKIAETCS
U3MCHECHHEM XapaKTepa MEKaTOMHOW CBS3H B IMOKPHITUM cucTeMbl Ti-Al-N, uTo, B CBOIO
o4Yepenb, CIOCOOCTBYET IOBBIUMICHUIO UX BS3KOCTH pa3pylIeHUsA. Y CTaHOBIEH MEXaHH3M
dopmupoBaHuA AByX(pa3zHOH aMOp(PHO-HAHOKPUCTANIMIECKOH CTPYKTYpPhI B IOKPEITUAX Ti-
Al-Ta-N npu pobaBneHuu B MX cocTaB KpeMHHs (Si), U momyueHa 3KCIepUMEHTaIbHAas
3aBUCHMOCTh MEXaHUYECKUX XapaKTEPUCTHUK TOKPHITHI OT ero comepixanus. [IpemioxkeH
METO/Jl MOBBIUIEHUS TPELIMHOCTOMKOCTH, aATr€3MOHHOM MPOYHOCTH M M3HOCOCTOMKOCTH
NOKPBHITHH Ha ocHOBe cucTeMsl Ti-Al-N 3a c4eT co3gaHus B HHX MHOTOCIOMHOM
IEPUOIUYECKON CTPYKTYPBI, COCTOSALICH U3 KEPaMUICCKUX U METANIMIECKIX MaTepHAJIOB.

JuccepTallioHHOE UCCIIEJOBAHKE 110 CBOMM LIETSAM, 3aJa4aM, COIEPKaHMI0, METOJAaM
VICCIICIOBaHMs ¥ HAyYHOH HOBH3HE COOTBETCTBYET II. | macmnopra HayyHOH CIIEHHATBHOCTH
1.3.8. ®u3nKa KOHAEHCHPOBAHHOI'O COCTOSIHUS ((PU3UKO-MaTeMaTHYECKHE HAYKH).

CootBeTcTBHE cOnep:KaHUS AUCCEPTALlMOHHOM paboThl [OaHHON CHEIHATbHOCTH
IIOATBEPKIAeTCS MyONMUKAIUAMH €€ MATEpHUAlIOB B JKypHAlIaX IO COOTBETCTBYIOLIEMY
npopumwmo: «Surface and Coatings Technology», «Vacuum», «Metalsy, «Lubricants»,
«Russian Physics Journal» u ap.

Marepuansl QUCCEpTallMOHHOTO HCCIIEIOBAHMS H3JIOKEeHbl B 12 myOnukanmusax B
KypHasiax u3 nepeuns BAK u nmpupaBHEHHEIX K HUM, 49TO cooTBercTByeT mm. II. 11 u 13
Ilosoxkenus o NpUCYXACHUH YUEHBIX CTEIICHEH.

Huccepratua E.J[. Ky3emuHOBa  mpencrtaBiseT co0oif  3aKOHUEHHYI0 W
CaMOCTOATENbHYIO paboTy, COAEPIKAIIYI) HOBBIE PE3YJIBTATHl U MOJIOKEHHUS, BBIIBUTAEMBIC
Juis Ty OIMYHOM 3aIIUATEl ¥ CBUAETENBCTBYIOIHE O JIMYHOM BKJ1ajie aBTopa B Hayky (1. I1.10
[Tonoxenus). B paboTre Ha OCHOBAaHMHM BBINONIHEHHBIX HUCCIEAOBAHUN IIOTYUECHBI
CJIEIyIOLLUE PE3YIbTaTHI:

- YCTaHOBJIEHO, YTO YBeNW4eHHE coaepkanusa TaHTana (Ta) B mokpeitusax Ti-Al-Ta-N
NPUBOIUT K M3MEHEHUIO XapaKTepa 3€peHHOH CTPYKTYpHl U (POPMHUPOBAHUIO CTONOYATHIX
3epeH B MOKpHITHU. [lokazaHo, uTO TBepaOCTh W NpHBeICHHEINH MOIyns FOHIa MOKPBITHIA
YMEHBIIAIOTCA, & BA3KOCTh paspyllIeHWs, HAlpOTHUB, YBEJIWYMUBAETCSA IIPH TIOBEIIICHUU
cofgepxkanuss Ta BCICACTBHE YBENIMUYEHHUS BKJIaJa METALIMYECKOM  KOMITOHEHTBI
MEXaTOMHOH CBA3U. V3MeHeHHEe CTPYKTYpbl MOKPHITHH CIOCOOCTBYET CHIDKEHMIO HX
H3HOCOCTOMKOCTH,

- M0Ka3aHo, YTO Cerperarnys aToOMOB Si Ha IpaHMIIaX HAHOKPUCTAJTUTOB NIPUBOIMT K
obpasoBaHuro amopbuoii dassr SiNX u  (popmupoBaHH0 aByx(azHoU aMopdHO-
HAaHOKPHUCTAJNIMYECKOH MUKPOCTPYKTYPHI B MOKPBITHSIX Til-x-y-zAlxTaySizN npu z > 0,10.
MakcumalibHble 3HauY€HHWsA TBEPAOCTH, TNPHBEAEHHOr0 MoIy/ias IOHra M OCTATOYHBIX
CKMMaOIMX Hanpsbkenuid pocrurarotress npu z = 0,10, korma TonmuHa aMOp(HBIX
TIPOCJIOEK HE MPEBBILIAET | MOHOCIO;

- BBIABJIEHO, 4TO JerMpoBaHue MNOKpBITHUH Ti-Al-Ta-N kpeMHHEM IPHBOIUT K
TIOBBIIICHHUIO MX M3HOCOCTOMKOCTH. MUHMMAaNEHAsA MHTEHCUBHOCTH M3HOCA MOKpeITUi Til-
X-y-zAlxTaySizN, HaHeceHHBIX Ha TBEpAyI MNOMIOKKY u3 ciuiaa BK8 u  Mmsrkyio
TOIOKKY M3 TUTaHoBoro cmuaea BT6, moctwraercs mpu z = 0,15 m z = 0,12
COOTBETCTBEHHO;

- YCTaHOBJIEHO, YTO (OPMHUPOBAHHE MHOTOCIOMHON CTPYKTYPHl B TIOKPHITHAX Ha
ocHOBe cucTeMbl Ti-Al-N 103BOJISET CYHMIECTBEHHO IOBBICUTH HUX TPEIIMHOCTOUKOCTH W
aJIr€3NOHHYIO ITPOYHOCTb.

Juccepranus cooTBETCTBYET BceM TpeboBanuaMm 1. 1. II. 9-11 TlomoxeHuss o
NPUCYKJCHUH YYECHBIX CTENEHEH, T. €. ABJIAETCS Hay4dHO-KBaIH(UKAIIMOHHOH paboToi, B
KOTOPO# BEIABJIEHO MOBHIIEHHE SKCIUIYaTallMOHHBIX CBOMCTB 3all[UTHEIX ITOKPBITHH Ha



ocHoBe cucteMnl Ti-Al-N 3a cueT jernpoBaHus MOKPLITHHA JTOIOJIHUTEILHEIME DJIEMCHTaMU
(Ta, Si), a Takwke GOPMUPOBAHUS MHOTOCIOMHOH CTPYKTYpBl, COCTOsIIEH U3
YEepeaYIOIMXCS KEPaMUUECKUX U METAJUIMYECKHX CIIOEB.

Teopernueckas 3HAYUMOCTE pabOTHl 3aKIIOYAETCS B PACIUMPEHUH IPEICTABICHHSA O
(GHU3HMUECKUX CBOMCTBAX U MEXaHM3Max JedopMally U paspylICHUs MHOIOKOMIIOHEHTHBEIX
U MHOTOCJTIOMHBIX MOKPRITHH Ha ocHOBe cHUCTeMBl Ti-Al-N. IlomydeHHBIE BEIBOABI H
peKoOMeHIaluK o0ecTieyar CyIeCTBEHHBIH BKIIa/l B pa3BUTHE COBPEMEHHBIX IIPECTaBICHHM
(GU3UKA ~ KOHICHCHUPOBAHHOTO  COCTOSHMS O  BIMAHWM  3JIEMEHTHOTO  COCTaBa
MHOTOKOMIIOHEHTHBIX ITOKPHITMH Ha ocHoBe cucreMbl Ti-Al-N Ha HX CTpyKTypy,
MEXaHWYECKUE U TPUOOIOrMYECKHE CBOWCTRA.

[TpakTiueckas 3HaYMMOCTh Pa0OTHI 3aKIIOYAETCd B BO3MOXKHOCTH HCIIOIBb30BAHMS
YCTaHOBJICHHBIX IIApaMETPOB M PEXKUMOB HAHECEHHS MHOTOKOMIIOHEHTHBIX 3alllUTHBIX
HOKPBITHI Ha OCHOBe cucTeMsl Ti-Al-N mpu pa3paboTke TEXHOIOTHYECKHX IIPOLIECCOB
HOJYYEHHUS TTOKPBITHH C Pa3IMYHBIM COCTaBOM M CTPYKTYPOH METOIOM MarHeTpOHHOIO
pacnbuieHus. [IOKpHITHS ¢ yIyYIIEHHBIMH MEXaHWYECKMMHU H  TpUOOJIOrMYECKHMMHU
XapaKTepUCTHKaMH, pa3paboTaHHBIE B XOJ€ BBITIOJIHEHMS JaHHOH paboThl, MOI'YT OBITH
UCTIOIB30BaHEl IS BHEOPEHUS Ha [PEANPUITHIX, CBI3aHHBIX C H3TOTOBICHHEM
METAJUIOPEXYILEr0 M IITaMIIOBOTO HHCTPYMEHTA, MEIMLHUHCKHMX M3JEIHMH, a TaKKe B
aBTOMOOMIEHOM M aBMaKOCMUYECKON IIPOMBIIIIEHHOCTH

3arMCTBOBaHME MAaTEPHAIOB APYTHUX HCCIENOBATENEH aBTOP NMPOU3BOJUT TOJBKO BO
BBeICHUH, 0030pe JHUTEepaTrypsl ¥ MpH OOCYXICHMM IONYYEHHBIX B JHUCCEpTalUU
pe3yibTaToB. Bee 3auMcTBOBaHMS OQMOPMIIEHBI IIOJIHBIMU JIMTEPATYPHBIMHU CCBUIKAMH
corytacHo TpeGoBanuaM I1. 11. I1. 14 [TosnoxkeHus 0 IPUCYKICHUU YIEHBIX CTEIICHEH.

C yderoM BBIHIEHU3I0KEHHOTO HKCIIEPTHAS KOMUCCHUS PEKOMEHIYET IIPUHATH K 3allHTe
B auccepranuoHHoMm cosete 24.1.135.01 na Oaze UDIIM CO PAH npuccepraniioHHYIO
pabory KyspmunoBa Errenus [ImurpueBnua «3aKOHOMEPHOCTH U3MEHEHUS CTPYKTYPHI,
MEXaHUYECKUX ¥ TPUOOIOrMUECKUX CBOMCTB MOHOJIUTHBIX ¥ MHOTOCIOWHBIX IIOKPHITHH Ha
ocHoBe cuctemnl Ti-Al-N npu ux nerupoanuu Ta u Si» no cneruansHocTd 1.3.8. Ou3uka
KOHJICHCUPOBAHHOTO COCTOSTHUS ((DU3UKO-MATEMATUUECKUE HAYKH).

Coser pemni:
Ha OCHOBAaHUM 3aK/IIOUEHUS JKCIIEPTHOM KOMHMCCHM U COOTBETCTBHS IIPEACTaBIECHHBIX
coucKaTeneM IO0KyMeHTOB TpebosanusaM 1. IV.29 «llonoxeHus o cosere IO 3allHTe
IoWccepTalMii Ha COMCKAHWE YYEHOHM CTeleHM KaHIW[aTa HayK, Ha COHMCKAaHHME YYEHOMH
CTeMEHH MOKTOpa HayK» NPUHATH auccepTranuoHHyro pabory Kysemunosa E.J[. i
3aILMTEL B IHCCepTallMOHHOM coBeTe 24.1.135.01.
1. Hasznaunts ouiiagbHEIMK ONIIOHEHTAMHU:
- KionoroBa AHaTo/Hs AHATOJIbeBHYA — JOKTOpa (HU3UKO-MAaTEMATUICCKHX HayK,
npodeccopa, mnpodeccopa Kadenpel NPUKIATHOW MEXaHUKHM H MaTepHUaloOBEACHUS
denepaybHOTO rOCYAapcTBEHHOTO 0I0HKETHOrO 00pa3oBaTebHOIO YUPEXKIEHHS BEICLIETO
obpazoBanus "TOMCKHI roCyIapCTBEHHEI apXUTEKTYPHO-CTPOUTENLHEIA YHUBEPCUTET", T.
Tomck.
- I'penapépoBa Anexcanapa CepreeBH4a — [OKTOpa TEXHUYECKUAX HAyK, 3aMECTHTECIA
JUPEeKTOpa M0 HayyHOM paboTe, CTaplIero HAY4HOrO COTpyAHHKAa @DenepalbHOro
rOCyJapCTBEHHOT0  OMOKETHOrO  ydpexJeHus Haykd VIHCTUTyTa  CHIBHOTOYHOM
anexTpoHukH Cubupckoro oraenenus Pocculickoit akaneMuu HayK, I. TOMCK.
2. Hasmauuthk Bemymeid opraHuzaimell DegepajbHOe rocylapcTBeHHoe OrOIKeTHOE
yupexaenne Haykd WHCTHTYT MeTalypruu M mMaTepHajoBedeHHss HM. A.A. balikosa
Poccuiickoii akageMun Hayk, . Mockgsa.



3. 3amury nposectu 28 Hoabps 2025 roaa;

4. Paspemuts conckarento KyssmunoBy E.Jl. pacriedatats aBTOpedepar;

S. Ilopyuuts yueHOMY ceKpeTapro auccepTalnoHHoro coera CuzoBoii O.B. moaroToBuTsh
TOTIOJIHUTENBHEIH CITUCOK pacceliku apTopedepata Kyssmuuosa E.JL.;

6. [TopyuuTs yueHOMY CEKpeTapro auccepTalnoHHOro corera Cuzosoit O.B. mpencraButh
TekcT oObsBieHus o 3aummre aucceprauuu Kyssmunosa E.J[. B Munobprayku P® u
pasMectuts Ha caiite UOIIM CO PAH o6bsBienue o 3amure u apropedepar Ky3smuHosa
E: L.

7. TlopyuuTh ODKCHEPTHOH KOMHCCHHM OHMCCEPTALMOHHOIO COBETA B COCTABE UJIEHOB
JUCCEPTALlHOHHOTO COBETa: JOKTopa (u3HuKo-maTeMaThdeckux Hayk JImutpuesa A.H.
(mpencenaTenb KOMUCCHHM), TOKTOpa (H3UKO-MaTeMaTudeckux Hayk [lannna A.B., 1okropa
pu3nKo-mMaTeMaTHuecknx Hayk ActadypoBoit E.I'. — WieHB KOMHCCHH, IOATOTOBHUTD
MPOEKT 3aKII0YEHHA JUCCEPTALIMOHHOTO COBETA.

PesynpTatsl ronocoBanus: 3a — 19, mpotus — 0, BozaepxaBniuxcs — 0.
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