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JAKJTIOYUEHHUE

de1epaIbHOTO rOCY 1APCTBEHHOTO 0I0/DKETHOTO yUPEKACHIA Hayku IHCTUTYTa QU3UKH
[IPOYHOCTHU ¥ MaTEpUaIOBEACHUA Cubupckoro oteneHus Poccuiickon akaieMin HayK

Jluccepramus  «Pusnyeckue  PaKTOPHI bopMupoBaHus  OHMOAKTUBHBIX M
AHTHOAKTEPHAIbHBIX  KaJbLUH(POCHATHBIX MOKPBITHI METOAOM  BBICOKOYACTOTHOTO
MArHETPOHHOI'O PacIbUIeHUs» 110 CHCHMAIbHOCTH 1.3.8 duzuka KOHAECHCUPOBAHHOI'O
coctosuus  ((hU3MKO-MaTeMaTHYeCKHe HAyKH) BbINOIHCHA B nabopaTopuu  (PU3HKH
HAHOCTPYKTYPHBIX ~ OHMOKOMIIO3UTOB (JIOHB) ®denepanpbHOro  rocyAapcTBCHHOIO
OIODKETHOTO yupe)kJaeHUNn HayKd «IHCTHTYT bU3MKKM MPOYHOCTH U MaTepHaIOBEACHNA
Cubupckoro otaeneHus Poccuiickon aKaAeMUM HayK» (U®IIM CO PAH) u B
JCCIIen0BATENBCKOM 1IKOJIe (PU3UKU BBICOKOIHEPIETHMYICCKUX IMPOHCCCOB denepalibHOIO
FOCYIApPCTBEHHOTO ABTOHOMHOTO 00pa30BaTeIbHOTO yupesKICHUS BBICLIErO 00pa3oBaHusL
«HaumoHalbHbIl  HCCIEA0BATENbCKUN ToMCKUIM MOJUTEXHUYECKUH  YHUBEPCHUTCTY
(GI'AOY BO HU TITVY).

B mepuoa MOArOTOBKH AUcCCEpPTalMK  COMCKATEID [IpocosnioB KOHCTaHTHH
Anexcanaposud (07.09.1991) oOyuaics B ounoii acrupantype ®I'AOY BO HHU TIIY B
nepuox ¢ 01.09.2016 mno 31.08.2020 r u pabdoran B PeaepaJbHOM ToOCyAapCTBCHHOM
OIOKETHOM YUpexaeHud Hayku VIHCTHUTYT GU3MKKA MPOYHOCTH M MaTEpHATOBCACHUA
Cubupckoro oTaeaeHus PoCCUACKON aKaJeMU1 HayK C 03.12.15 o HacrosAlIee BpEMH.

B 2016 r. okonumn maructparypy ®TAOY BO HHU TIIY no crneunaibHOCTH
12.04.01 ITpubopocTpoeHue ¢ NPUCYKACHUEM KBaJA(UKaALMA MarucTp.

Jluriom 00 OKOHYaHUHU aCIUPaHTYpPhbl (Ne107004 0020723) BbIAAH 06.07.2021 r.
s ®CAOY BO HU TITY. YaocroBepeHue O caaye KaHAMAATCKMX SK3aMEHOB BbIJIaHO
02.06.2021 r. 8 ®I’AOY BO HU TIIVY, cripaBka Ne35.

HayuHplii pyKOBOJAUTENIb — HdOKTOP HU3UKO-MAaTEMATUUECKUX HAyK [IlapkeeB
FOpuii ITerpoBuy, npogeccop, saBeryrommii aboparopuein @Hb N®IIM CO PAH (oc-
HOBHOE MECTO paboThl), mpodeccop MCCIIeI0BaTeIbCKOM IIKOJIBI (PU3MKKU BBICOKOIHEPIE-
tuueckux mpouecco ®I'AOY BO HU TITY (pabota mo COBMECTHUTEIIBCTBY).

[To utoram OOCYXAEHUA Ha HAY4YHOM CEMMHapC MccremoBaTebCKOM LIKOIBI (PU-
3UKH BBICOKODHEPIE€THYECKHUX IPOLCCCOB OIAOY BO HU TI1Y npuHATO CICAYIOIICEC:

AKTYaJIbHOCTb H CTeNleHb pa3padoTaHHOCTH TEMBI.

Bo3uMKHOBEHHE OakTepuanbHONW MHMEKIMU NP ONEpaTUBHOM XUPYPrudeCKOM
BMeELIATeILCTBE, CBSI3aHHOM C YCTAHOBKOM TOr0 WIM HMHOTO MEIAMIHHCKOLO n3aemusl,
ocTaeTcsl aKTyaJabHOM IpoOIeMOon COBPEMEHHON MEIMIHHBI. MHuorue Hay4yHbI€ IDYIIIbI
A AHNMAIOTCSL MCC/IEN0BaHUAMMA B 00jacT (yHKIMOHAIM3ALMK TIOBEPXHOCTH MEIULH-
CKUX W3JIEJUHA C LEJIBI0 YAYyULICHUS UX SKCIITyaTalMOHHbBIX CBOMCTB KakK B YCJIOBHAX I10-
BBIIIIEHHOI'O PUCKa MPUCOCTUHCHUA OakTepuaJbHON MHPEKIMH, TaK U B CJIydadX JICHCHU
[AIIMEHTOB ¢ 3aMeUIEHHBIM OOMEHOM BELIECTB, YTO MOBBILIACT PUCK BO3HUKHOBEHUS HE-
ctabwipHoCcTH uMIuiagTaTa. C apyrou CTOpoHbl, CymeCTByCT MOTpeOHOCTh B yCKOPEHHOM



OCTEOMHTErPAI MEJULMHCKUX UMIUIaHTaToB. Ha CerofHAIHUA ICHb 3G PEKTUBHOCTD

bexToB. C Ipyroil CTOPOHBI POJIb HAHOIICPOXOBATOCTH M CO3JAHME CTPYKTYP Ha HOBEPR-
HOCTH MMILIAHTATOB, CIIOCOOCTBYIOLIMX MOSIBICHUIO CHELMPUUECKOro KICTOYHOTO OTBE-
Ta, SBISETCS MEPCIEKTUBHOM 001acThIO MCCIeI0BaHui. HeMaloBaXKHBIM ABIACTCA CTPYK-
rypa K@ moKphITH, T.K. OHa HANPSAMYIO BIHACT Ha CKOPOCThH Onope3opOuMnu U KJICTOY-
Hpll orBeT. JIs peanu3alnuy OAKTEpUUUIHOTO NEHUCTBHS C MOMOLIBIO Gu3nyecKoro Bo3-
neiicTBUS Tororpaduu MOBEPXHOCTU TTOKPBITUSA U ITyTEM BBICBOOOXKIEHUSI aHTUOAKTEPH-
anpHbIx HoHOB (Ag, Fe, Zn, Cu u ap.), a TakkKe ¢ LEeIbI0 YCKOPEHUA OCTCOMHTCIpallii
[peiaraeTcs UCIoib30BaTh METO BbICOKOYACTOTHOIO (BY) MarHETpOHHOTO OCaXKICHUsI
K® noxpsiTuii. Meton BY MarHeTpoOHHOTO paclbUICHUS SBISACTCA MEPCICKTUBHBIM, T.K.
XapakTepUCTUKHU noiaydaeMbpix KO cinoes, Takue Kak CTPYKTypa, 3JIEMEHTHBIM COCTaB U
MOP]OIOrUs MOBEPXHOCTH, MOTYT BapbUpPOBATHCA B INMPOKOM IMAIA30HE 3a CHCT M3ME-
HEeHHMS TapaMETPOB paclblIeHMs, oOecreunBas KOMIUICKC CBOMCTB, HEOOXOAUMBIX JJIA
KOHKpeTHOro tumna uzaenus. OJHaKko B U3BECTHBIX U3 JTUTEPATYPBI paboTax, CBA3aHHBIX C
pcclieoBanueM cTpyKTypoobpasoanus K@ MOKphITHH, HE pacCMaTpUBatOTCA BOIPOCHI
UX OCAKICHMS MO YIJIOM K TMOJUIOKKE, UTO SBJIAETCSA NEPCHEKTUBHBIM MOAXOA0M K MO-
midUKalMU TIOBEPXHOCTH Ha HaHOMAacIITade, YTo B CBOIO OYCPElb ABJIACTCAH KOHOM K
HOBBIIIEHMIO CKOPOCTH OCTEOMHTETrpallud U YCHUIICHHIO aHTHOAKTEPUaIbHOTO ypdeKTa.
Cnab0 OCBEIIEHBI BOMPOCH! BIMSHUS Marepuana muiieHerd Cu-3aMELICHHBIX WA /n-
3aMelIeHHBIX MMIPOKCHANATUTOB Ha XapakTep ocaxaeHusi KP MOKPHITHH Ha TIOBEPXHOCTE
KaK KOPPO3MOHHOCTOMKUX TUTAHOBBIX CIUIABOB, TAK U Orope30pOUpPyEMOTro MarHMEBOI'o
cruiaBa. CyiecTByeT NOTPEOHOCTh B YCTaHOBJICHUM 3aKOHOMEPHOCTEN CTPYKTYypOooOpaso-
panys K® MOKpBITHI B YCIOBUAX TEPMOOOPAOOTOK € LENBIO U3MEHCHUA €€ CTPYKTYPDI O1
aMOpP(HOI 10 HAHOKPUCTA/UTMYECKOW U Janee 1o KOJIOHKOBOM, UTO ITO3BOJIMT 3a]1aBaTh
HEOOXOAUMYI CKOPOCTh OMOPE30POIIUH.

TakuMm 00pa3oM, UccaeOBaHNHE (PU3NUECKUX 3aKOHOMEPHOCTEWU U BBISIBJICHUE PO-
JIA COCTaBa ¥ CTPYKTYPHl MUILECHEH, MOMI0KEK, TEOMETPUM OCAKACHUA U TepM0o0Opado-
Tok B (popMupoBaHuM MeTogoM BY MarHeTpOHHOTO paclblICHNA OMOAKTHUBHBIX U AHTH-
GaxTepranbHbIX KO MOKpHITHIA BO B3aMMOCBS3U C UX CBOMCTBAMMU, ABJIACTCA AKTYaJIbHOH
3a/1a4€eH.

OueHKA BbINOJHEHHOM COMCKaTe/ieM padoThl

Jucceprauus [IpoconoBa K.A. SBIs€TCS 3aKOHYEHHON Hay4YHO-KBAJIU(PUKAIIMOH-
HOU paGoTOM, B KOTOPOil yCTaHOBJIEHBI (PU3NUECKUE 3aKOHOMECPHOCTH dazoBoro nepexoaa
oT amopdHoro ¢ocdara KaupLUus 10 KPUCTALUINYECKOro rUIpOKCHANaThTa, chopmyIupo-
BaHBl MOJXOMABl K YBEJIMUYEHMIO HAHOIIEPOXOBATOCTH TOKPBITMM W PACKPHIT MEXaHU3M
hOpMHPOBAHUSI CTPYKTYPHBIX 3JICMEHTOB B yCJIOBUAX KOCOrO OCAKIACHHAL.

OcHOBHbIE pPe3yJibTaThbl, 0Jy4YeHHbIe COMCKATEIEM BIICPBLIC

1. 3amemienus katmonamu Cu*? wim Zn'™* B pemieTke ruApoKCHanaTuTa yBeInIn-
BaroT ckopocTh BY mMarHeTpoHHOrO paclbUICHHUS kanpluiidocdaTHbIX MUIIEHEH M CKO-
pOCTh pOCTa IMOKPBHITHH, HO HE CKa3bpIBAlOTCS Ha 0COOECHHOCTIX UX (OPMUPOBAHMUA U
CTPYKTYPHOM COCTOSIHUU.

2. OcaxxaeHue MoKpeITHi MetoaoM BY MarHeTpOHHOI0 paciblICHU HA THTAHO-
BbIE MTOUIOKKU KaK B KPYIMHOKPUCTANIMYECKOM, TaK U B HAHOCTPYKTYPHUPOBAHHOM COCTO-
qHUN, TeMIepaTypa kotopbix cocrasiser 200°C, BEIET K (GOpMHUPOBAHUIO PABHOOCHOM
HETEKCTYPUPOBAHHON HAHO3EPEHHOM CTPYKTYPhI MOKPLITHAL. 3epeHHas CTPYKTYpa MOKPbI-
THii SBISETCS MYJbTUTPAIMEHTHON, IIOKPBITHE COCTOMT U3 JBYX 30H, OTIMYAKOLIMXCA BE-



THYMHON M 3HAKOM TpajaueHTa. [Ipm 3TOM pasmep 3€pHa KpHUCTANIMYECKON CTPYKTYpHI
meHsercd B nipeaenax (10-30)£3 Hm.

3. [Tpu yBenuuenuu ¢assl ['A ot 4 06.% 10 82 00.% B cocTtaBe OM(a3HONU KOMIIO-
3UTHOM MUILEHHU 3JIEMEHTHBIN cocTaB c(OOPMUPOBAHHBIX aMOP(QHBIX ITOKPHITUH HA OCHOBE
bochara KaabLys MeHseTcs TakuM 00pazoM, uTo oTHowieHue Ca/P yBeaMumBaeTCs OT
1,7+0,2 no 2,5 +£0,2. IIpu 3TOM B X04€ U30TEPMHUYECKOI0 OTXKUIra Ha BO3AYyXE MNPH TCMIIC-
patrype 700 °C ¢popmupyeTcst KpUCTa/UIMYECKas (pasa ruipoKcUanaTura.

4. TemmepaTypa TOJIOKKH, peryjidpyemas Ipu KOHTPOIUPYEMOM MOIOTPEBE
nomioxkku B auanasone (100—400)°C, onpenenser KpUCTaIJIMUECKYIO CTPYKTYPY ITOKpBI-
TUs, U3MEHss ee cTpyKTypy oT amopduoii (<100°C) no HanokpucTaamuyeckoi (200°C) u
nasnee 10 kojgoukoBoi (>300°C). IIpu temneparype noanoxku 400°C dpopmupyeTcs 1o-
KpBITHE C KOJIOHKOBOM 3€pEHHOM CTPYKTYPOH C NPEUMYLIECTBEHHBIM HAlPaBJICHUEM 3€-
peH, NEPIEHAUKYJISPHBIM IUIOCKOCTH MOIOXKKMA M OpPUEHTUPOBAHHBIX B HAINPABJICHUM
[002]TA. JIuana3oH MonepevyHoro pazmMepa «KOJIOHKOBBIX» 3epeH coctaisieT 30-90 HM.

5. DKCIEpUMEHTAIBHO IIOKa3aHO, YTO IIEPOXOBATOCTH IMOBEPXHOCTH KajbLIUK-
dhochaTHBIX MOKPHITHI OMpeAesaeTcs OpUEHTAlUEN MOAI0KKHA OTHOCHTEIHO HAIPaBJIC-
HUS TTIOTOKA pacmbpuIsieMoro Marepuaia. OpueHTaluus 3a1aeTcs yIriioM HaK/IOHA MOIJI0XKKH,
KOTOPBIN ONpeae/ieH MeX1y MeprIeHaUKYIIpOM K €€ MOBEPXHOCTU U NEPNEHIAUKYIIPOM K
[IOBEPXHOCTH MUIIIEHU B AuarnaszoHe 0=40-30°".

6. YCTAHOBJIEHO, YTO HAIPaBJICHHBIA POCT NOKPBITUH yCUJIMBACTCS MPU yBEIHYC-
HUM yIJla HaKJIOHA TOJIONKKHA U COIPOBOXKIACTCS OJHOBPEMEHHBIM YMEHBIICHUEM IIOIIC-
PEUHOro pa3Mepa CTPYKTYPHBIX JIEMEHTOB Ha MOBEPXHOCTU. 1Ipyu yriie HaKIOHA MOII0K-
ku 80° Habmomaercs cTon04YaThIii POCT CTPYKTYPHBIX 2JIEMEHTOB, YTOJl HAKJIOHA KOTOPBIX
cocTasiisieT 41°+ 2°, a Mop(oJIOTUs MOBEPXHOCTHU IPEACTABII€HA BBITAHYTHIMH JJUIMIICO-
BUAHBIMU CTPYKTYPHBIMHU DJIEMEHTAMHU.

7. IlpuMeHeHUsT MULLIEHEH pa3jIMYHOro CTEXHOMETPUUECKOr0 COCTaBa, a TaKKe C
[MyTeEM OPUEHTHPOBKU MOJUIOKKH MO OTHOLICHUIO K HAJIETAIOIIEMY ITOTOKY YaCTHIl B X0/1a
hOpMUPOBaHUS TIOKPBITHI MEHSIET MOP(POIOTUIO MOBEPXHOCTU MOKPHITHA. OTXKHAT B BO3-
nyLHoM aTMocepe u B armocdepe aprona B unreppaie remmneparyp 400-700°C no3so-
nseT TpaHcGopMHUpOBaTh aMOp(HbIE KalbIHUH(OCHATHBIE MOKPBITUSA B KPUCTATMYCCKOE
COCTOSIHUE MPU PA3IUUHOM MEXaHHU3ME POCTa OT KBa3MAECHIAPUTHOrO C (POPMUPOBAHHEM

npomexyToynoro cjios CaO 1o V-00pa3HOro pocra 3epeH B aMOp(HON MaTpUIE, HE I10-
BpeKJ1as UX LETOCTHOCTH.

TeopeTHuecKkasi 3HAYHMOCTh. Y CTAHOBJIEHHBIE 3aKOHOMEPHOCTH (POPMUPOBAHUS
ctpykTypsl K® ciioeB meronqom BY mMarHeTpoHHOrO pacnbul€HHs BHOCAT BKJIad B pa3BU-
THEe GU3MKM KOHACHCHPOBAHHOTO COCTOSHUS, @ MMEHHO, (PU3NYECKUX OCHOB TOHKHX TUIC-
HOK M MOKPBHITHHA. BriepBble ycTaHOBJIEHA 3aBUCUMOCTh M3MEHEHHS MOP(HOIOrUU NOBEPX-
Hoct K@ nmokpeITHS OT OpUEHTAUMUH TTOATI0KKH OTHOCUTEIBHO HAIPaBJICHUS PaCIIbLIIAC-
MOrO IIOTOKA, YTO CBS3aHO C TeHEBBIM 3(h(deKToM, a Takke (U3MKOH KOHJECHCAluu
HEMTpaJIbHBIX aTOMOB M KJIacTepoB, OoCHOBaHHBIX Ha Ca- u PO- rpynmax, B yCIOBHAX
HOHHON OOMOAPIUPOBKM HAK/IOHHOW TMOBEPXHOCTU. Y CTAHOBJICHBI (PU3MUYECKUE 3aKOHO-
MEPHOCTU (OPMUPOBAaHUS aMOP(HHON U MOJUKPUCTATITUIECKON CTPYKTYP K® nokpbsITUH
Ha MOBEPXHOCTH PE30POUPYEMBIX U KOPPO3ZUOHHOCTOMKHUX OMOMHEPTHBIX CIIABOB.

[MpakTHYecKasi HEHHOCTb PadOThl. YCTAHOBJIEHbBI MAapaMETPhl U PEIKUMBI I1PO-
mecca BU MarHeTpOHHOIrO pacnbUIEHUS, IMO3BOJISIOINME YIPABIATh CTEIICHBIO HAHOMIECPO-
XOBATOCTU MOBepxXHOCTH K® MOKphITHS, a TakKe (POPMUPOBATH MOKPBITHA B Pa3JIUYHbBIX
CTPYKTYPHBIX COCTOSHHUAX OT aMOP(MHBIX 10 MOJUKPUCTAUIMYECKUX, BKIIOYAs TCKCTYPH-
POBAHHBIE, C Pa3INYHBIMU THIIAMH 3€PEHHON CTPYKTYypbl. Pa3paboTaHbl MOAXOMBI K Gop-



MHUPOBaHUIO aHTHOKaTepualbHBIX K@ IOKpBITUN HAa MHTpAMEAYJUIAPHBIE (PUKCATOPHI U
[IAHbI, IPUMEHIEMBIE B MEIULIMHCKOM MPAKTHKE.

JIMYHBIA BKJIA/Jl aBTOPA 3aKJIKOYAECTCSI B COBMECTHOU C HAYYHBIM PYKOBOJIUTEIIEM
[TOCTAHOBKE M OOCYKJAEHHUHU LIEJIM U 3a/a4, CaMOCTOSITEJIbHOM IUIAaHUPOBAHUU U TIPOBE/IE-
HUMU DKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN, UHTEPIIPETALIUU TTOJYUYEHHBIX JaHHBIX, MOATrO-

TOBKE HAy4HbIX CTATE€M, y4yaCTUM B KOH(PEPECHUUSIX M CEMUHApaxX, a TAKXKE Iporpammax
MEXYHApOJHOIro 0OMeEHa.

JIOCTOBEPHOCTD MOJYYEHHBIX Pe3y/JbTAaTOB H 000CHOBAHHOCTb BBIBOJOB I10/I-
TBEPIKIAETCAI KOPPEKTHOCTHIO MOCTAHOBKM LIEJIM U 3a7a4 MCCJIEA0BaHUs, 1LIE1€CO00pa3HbIM
M 'PaMOTHBIM HCIOJIb30BAHUEM COBPEMEHHBIX METOIOB MCCENOBAHUS CTPYKTYpPHI, (Pa3o-
BOr0 COCTaBa U (DM3HMKO-MEXAHHUECKHUX CBOMCTB MaTepUajioB, MCIIOJb30BAHUEM CTaTH-
CTHYECKOW 00pabOTKM pe3yJbTaTOB U3MEPEHUN U COOTBETCTBUEM I10JIYUYCHHBIX PE3YJIbTa-

TOB, 00001IEHUI U BBIBOAOB JAHHBIM APYIUX HCCJIECHOBATEIILCKUX TPYIIN, OMyOJIUKOBaH-
HBIX B HAYYHOM JIUTEPATYPE.

Anpodauus pe3yjbTaToB padoTbi. OCHOBHBIE PE3YJIBTATHI JUCCEPTALMOHHOWU
pabOoThl OBLJIM JI0JI0XKEHBI U OOCYKACHBI Ha CICAYKOLMX HAYYHbIX KOH(MDEPEHUMAX U CEMU-
Hapax: MexayHapoaHas KoHpepeHuus «llepcnekTuBHbie MaTepualbl ¢ UEpaApXUUYECKOU
CTPYKTYPOM /IS HOBBIX TEXHOJIOIrWMH M HaIEXKHBIX KOHCTpyKuuit» (Tomck, 2016), Kon-
Kypc pa3pabOTOK MOJIOABIX YYEHBIX MU HAY4YHBIX KOJUIEKTMBOB B paMKax KoHrpecca «ll
koHrpecc 3/IPAB 2016. 3apaBooxpaneHue Poccuu. TeXHOJOTUU OINEPEKAOLIEr0 pa3Bu-
tust» (Tomck, 2016), 1% biennial conference BioMah biomaterials for healthcare:
Biomaterials for Tissue and Genetic Engineering and the Role of Nanotechnology (Pum,
2016), X™ China-Russia-Belarus Workshop «perspective plasma technologies 2017»
(baikain, 2017), MexayHapoaHass KOHQEPEHIUS C 3JIEMEHTAMU HAYYHOM IIKOJIBI I MO-
JIOJEKU «COBPEMEHHBIE TEXHOJIOTMHM M MaTepuajibl HOBBIX MOKoJeHui» (Tomck, 2017),
MexayHapoaHass KoHpepeHuus «llepcrieKTuBHbIE MaTepUalibl ¢ UEPAPXUUYECKON CTPYK-
TYpO# JIs1 HOBBIX TEXHOJOIMM M HAJAEKHBIX KOHCTpYKUMit» (Tomck, 2017), XIV Poccuii-
CKas eXerojgHas KOH(MEpEeHUUs MOJOAbIX HaYYHbIX COTPYJIHUKOB U aCIIMPAHTOB " DU3UKO-
XHMMHMS U TEXHOJIOIMs HeopraHmyeckux marepuaioB” (Mocksa, 2017), Becepoccumckoe co-
Beanue «bruomarepuansl B Mmeaunuue» (Mocksa, 2017), 2™ FOTONIKA-LV conference
“Achievements and Future Prospects™ (Pura, 2017), 6" International Congress on Energy
Fluxes and Radiation Effects (EFRE-2018) (Tomck, 2018), XIII MexayHapoaHOW Hayu-
HO-TEXHUYECKOW KOH(PEPEHLIUU «COBPEMEHHBIE METO/IbI ¥ TEXHOJIOTMU CO3JaHus U 00pa-
0otku marepuanoBy (Munck, 2018), Biomaterials and Novel Technologies for Healthcare,
2"d International Biennial Conference BioMaH (Pum, 2018), LBG Meeting for Health
Sciences 2018 (Bena, 2018), IlepcnexkTuBbl pa3BuTus (yHIAMEHTAIbHBIX HayK: XVI
MexayHapoaHass KOH(EpeHLUsl CTYJICHTOB, aCIIMPAHTOB U MOJIOJABIX YUY€HBIX (lOMCK,
2019), The 21 International Conference on Surface Modification of Materials by Ion
Beams (Tomck, 2019), 14" International Conference "Gas Discharge Plasmas and Their
Applications GPD 2019 (Tomck, 2019), MexaynapoaHot KoHpepeHuuu «llepcriekrus-
HbI€ MAaTEPHUAJIbl C UEPAPXUUECKON CTPYKTYPOM i1 HOBBIX TEXHOJIOTHU U HAEKHBIX KOH-
crpykuui» (Tomck, 2019).

OcHoBHOe coaep:kaHue padoThbl ONYOJIMKOBAHO B 14-TU HAYUYHBIX U3JAHUAX, U3
HUX 2 cTaThd B XKypHaliax u3 nepeudss BAK, 10 crareil B )XypHajiaX, HHICKCUPYEMBIX B
0a3zax maHHbIX Web of Science u Scopus, 2 U3 KOTOpbIX OIyOJUMKOBAHbI B U3JaHUAX MEp-
Boro kBaptuJjisi (Q1), 3 B uzganusix BTOporo kBaptuiisa ((Q2), nosydeHo 2 nareHra PO.

Cmambvu 6 peyeH3upyemvlx HAYYHBIX HCYPHANLAX, 6X00Auux 6 nepeyeHv BAK no
cneyuanvrHocmu (1.3.8).:
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CKMil MOTEeHLMajl W Tororpadus NOBEPXHOCTH KaJbLMii-(hochaTHOrO IMOKPBITHSA, TOJIY-
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