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SAKJIIOYEHUE

deepaTbHOTrO roCyIapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEeIbHOIO YUPEXKICHHS
BEICIIIero oopazoBanus «HannoHalbHbIM HccaenoBaTebcKuid ToMCKuiA
MOJINTEXHUYECKUN YHUBEPCUTET»

HMuccepranus «@u3udeckue paxkropbl GopMHPOBAHHS OHOAKTHBHBIX H
aHTHOAKTepHAJbHBIX kaabuuidochaTHbIX NMOKPBITHH MEeTOA0M
BHICOKOYACTOTHOI0 MAarHeTPOHHOIO paclblJIeHHsD» N0 cnenuaibHoctd 1.3.8. —
«®Du3uKa KOHICHCHPOBAHHOTO COCTOSIHUSD ((U3MKO-MaTeMaTHYECKHE HayKn),
BEIIIOJIHEHA B VcciiemoBaTelbCKOM IIKOJie (PU3UKM  BBICOKO3HEPreTHYECKUX
nporeccoB DeepalbHOTO TOCYJapCTBEHHOTO aBTOHOMHOIO 00pa3oBaTelbHOIo
yupeXxxJeHus Bblciiero oOpasoBaHusi «HalMOHaNBHBEIA — HCCIIENOBATENHLCKUN
Tomckuii mnonurexandeckuii yHuBepcute™» (PIAOY BO HU TIIV) u B
DenepabHOM TOCYAapCTBEHHOM OIODKETHOM YydpexiaeHun Hayku HMuctutyT
- (pu3MKM TPOYHOCTH W MatepHaioBeneHuss Cubupckoro otneneHus Poccuiickoit
axagemuu Hayk (MOIIM CO PAH).

B mepuon moaroroBku muccepranuu corckarens IlpoconoB KoncraHTHH
AgexcanapoBuy obydaics B ouHoit acnupantype PI'AOY BO HM TIIY B nepuon
¢ 01.09.2016 mo 31.08.2020 r u paboranm B PenepaJbHOM TIOCYIapCTBEHHOM
OIODKETHOM  yUpeXIeHWH Hayku VIHCTUTYT  (U3MKM  IPOYHOCTH U
MarepraioBenieHust Cubupckoro otaeneHus PocCCHICKOM aKaJeMHH HayK C
03.12.15 mo Hacrosee Bpems.

B 2016 r. okxomumn waructpatypy OI'AOY BO HHM TIIV 1o
cnenmansHoctd 12.04.01 TIpuGopocTpoeHHe C MPHUCYXICHUEM KBATU(PHUKAILMU
Mmaructp. JumioM o6 okoHdaHuu acmupadTypbl (Nel07004 0020723) Beiman
06.07.2021 r. B ®I'AOY BO HU TI1V.

Hay4uslii pyKOBOAMTENb — JOKTOp (PU3MKO-MaTeMaTHYECKMX HayK
IlapkeeB IOpwmit IletpoBud, mpodeccop, 3aBemyromuil naboparopued QuU3NKH
HaHOCTPYKTypHBIX Grokommo3utoB MOIIM CO PAH (ocHOBHOE MeCTO paboThI),
npodeccop  HCCIEOBaTEeIbCKOM  IIKONBI  (U3MKM  BBICOKOIHEPTETHYECKHX
nponeccoB ®I'AOY BO HU TITY (paboTa 1o COBMECTHTENBCTBY ).

ITo wroram oOCyxaeHHS Ha HaydHOM cemuHape McciaenoBaTenbckon
mKONEl (U3MKH BBICOKO®HepreTmdeckux npouecco ®I'AOY BO HHU TIIY
IPUHSTO CJeayollee 3aKII0YeHHUE.

AKTYaJIbHOCTh H CTeNeHb pa3paGoTaHHOCTH TeMbl. B HacTosIee Bpems
IHPOKO TPHUMEHSIOTCS MeTOAbl (DU3MYECKOro BO3IECHCTBHSA Ha IMOBEPXHOCTH
MeTaJUIMYECKUX M3JEIUii, YTO, B CBOIO OYepelb, IT03BOJISIET B 3HAYUTEILHON Mepe



W3MEHSATh HMX DJJIeMEHTHBIH cocTaB, ()a30BO€ COCTOSHHE, MHKpPO- H
HAHOIIIEPOXOBATOCTh, YTO 00yciaBIMBaeT 3(PPeKTUBHOCTs PaboOThl MEAUIIMHCKOIO
U3ZleNusl KaK B YCIIOBUSX IOBBIIIEHHOTO PHCKa MPUCOCIUHEHHs OaKTephuaIbHOM
MHGQEKIUY, TaK U B Clydyasx JIEYeHUS MAIMeHTOB C 3aMeIJIeHHBIM OOMEHOM
BEI[ECTB, YTO IOBBIIIAET PUCK BO3HUKHOBEHHS HECTAOUIFHOCTH UMITJIAaHTATA.

Ha ceropnsmmmii neHp 3¢dexktuBHOCTh mNpuMeHeHUuss K@ mokpeiTuii
IIUPOKO TpHU3HAHA M SBISETCS HEOTheMJIEMBIM IIaroM IPU IPOU3BOJCTBE
MEIUIIMHCKUX U3JENANd JUIs JIedeHHs KOCTHBIX JAe(eKToB. 3adacTyro s
dbopmupoBanus KO nokpeITHii HCIIOIB3YIOT MaTeprall, SIBISIFOIHICS MUHEPATbHOM
KOMIIOHEHTOM KOoCcTHOM TkaHu — ruapokcuanatut ([A). T'A  sBusercs
cnabopactBopumbeiM K@, B To Bpems kak Tpukansiuiidocdar (TKD) u budaznyro
kepamuky (B®K) Ha ocHoBe cmeceit da3 ['A u TK® npuMeHSIOT AJis yBETHYESHHS
CKOpOCTH OHOpe30pOIMH U BRICBOOOXKASHHS OH0M0CTyTHOTO hocdara KaIbIus.

[Togxonel Kk peanu3anuu OAKTEPULIUTHOTO JEHCTBUS C  IOMOIIBIO
(¢bu3uyecKoro BO3IEHCTBUS Tomorpaduu TOBEPXHOCTH TOKPHITUS H IIyTeM
BEICBOOOXIEHUS aHTHOaKTepualbHBIX HOHOB (Ag, Fe, Zn, Cu u np.) B nmociegHue
ro/lbl CTAaHOBATCS Bce Oosiee akTyanbHBIMU. OnHako (GOpMUpOBaHHE TaKHUX
MOKPHITUH MeronoM BY MarHeTpoHHOTrO pacHbUIEHHS [0 CHX IIOp OCTaeTcs
HEJOCTaTOYHO M3yYeHHBIM. B paboTax, 3aTparuBaroIINX BIMSHUS TEMIIEpaTypsl U
atMocdepbl paboueit kamepsl Ha TpaHchopMaluio amophHoro docdara KaabIus,
IEeTaIbHO HE paccMaTpuBaeTcss MOP(hOJIOTHS ¥ HaIlpaBJIEHHE POCTa KPUCTAILIIUTOB,
a TaKk)Ke CKOpPOCTh KpHCTaUTU3auud ['A, 9TO SBISETCS KPUTHYECKHUM B Cllydae
HEOOXOIMMOCTH  TIOJMY4YeHUS 3aJaHHOH o0BeMHOW JoiauM  aMophHON W
KpHUCTAJUIMYECKol (a3 B cocTaBe HAaHOKOMITO3UTHOIO MOKPHITHA. TeM caMmbIM, Ha
CEeroqHALIHUHN AeHb pu3nueckue pakTopsl popmupoBanus KO nokpbeITHil MeToI0M
BY MarHeTpOHHOTO pacHbUIEHHS UCCIIEIOBAaHB HEJOCTATOYHO, YTO OrPAHHYKBAET
IIIIPOKOE TPUMEHEHHE 3TOT0 METO/1a.

Takum o6pa3oM, wucciaenoBaHue (U3NYECKUX 3aKOHOMEPHOCTEH U
BEISIBJIEHHE pOJIM COCTaBa M CTPYKTYphl MHIIEHEH, IOUI0KEK, TIeOMEeTpHH
OCaXJEHUs U TepMooOpaboTok B ¢opmupoBaHuMH MeronoM BY marHerpoHHOro
pacibUIeHHs] OMOaKTUBHBIX M aHTHOakTepuaabHbIX K@ MOKpHITHI BO B3aMMOCBS3H
C UX CBOMCTBaMH, SBISETCS AKTyaJbHOH 3aia4yeH.

JIuyHplii BKJAaJA aBTOpa 3aKJIIOYaeTcsi B COBMECTHOM C Hay4HBIM
PYKOBOJMTENIEM IIOCTAaHOBKE W OOCYXIEHMM LeId M 3aJad, IUIAaHUPOBAHUU U
MTPOBEICHUH SKCIIEPUMEHTAIBHBIX HCCIIEIOBaHUM, 00CYXA€HUH U HUHTEPIpETaIuH
MOJTyYeHHBIX JaHHBIX, ITOATOTOBKE HAYYHBIX CTaTel, aKTUBHOM YYacTHH B
KoH(epeHIHsIX, MporpaMMax oOMeHa U CeMHUHapax.

MocToBepHOCTH MOJTyYeHHBIX pe3yJIbTaTOB TIOJITBEPXKIAETCS
HCIIOJB30BAHUEM COBPEMEHHBIX METOIOB HCCIEeNOBaHUS CTPYKTYpPHI, (a30Boro
coctaBa ¥ (U3UKO-MEXAaHUYECKHMX CBOHCTB MaTepHalioB, HCIIOJIb30BaHUEM
aTTECTOBAaHHOTO O0OPYIOBaHMsS, CTATHCTHYECKOH 0OpabOTKOW pe3ysbTaToB
HU3MEpPEHU, COOTBETCTBHEM ITOyICHHBIX pe3yJIbTaTOB JaHHBIM JIPYTHUX aBTOPOB.

Hay4Hasi HOBH3HA JHCCEPTALIMOHHOM pabOThI 3aK/II0YAETCs B CIEAYIOLIEM.

1. YcTaHOBIIEHO BIMSHHE OPHUEHTAIIMHM IOJJIONKKHA OTHOCHUTENIBHO IIOTOKa
yactull, w3 BY MarHeTpoHHON IUIa3Mbl Ha MOpPQOJOTHI0O M  HaHopelnbed
KanpluidochaTHeIX MOKpBITHA. OmnpeneneHsl KPUTHYECKHE YTIbl, IPH KOTOPBIX



TeHeBOU 3¢ (HEKT CTAHOBHUTCS CYIIECTBEHHBIM M 3HAYUTENEHO MEHSIET MOP(hOIOTHIO
MTOBEPXHOCTH.

2. YcTaHOBNEHBI 3aBUCUMOCTH CKOPOCTH pOCcTa (POPMHUPYEMBIX IOKPHITHH B
YCJIOBUSIX CKOJIB3SIIETO MaIeHUs paciblUIIEMbIX YacTUIl OT pabodero aBlIeHHS raza
U PacCTOSIHUS OT MUILEHH JI0 TUIOCKOCTH JIepKATENsl MOJI0XKKH.

3. UccrnenoBaHbl M yCTaHOBJIEHBI MEXaHM3MBI, a Talkoke pazpaboTaHa cxema
SBOJIIOIIUA MUKPOCTPYKTYpbl K® mOKpHITHH B 3aBUCHMOCTH OT TeMIEpaTyphl
IOJITIOXKKH BO BpeMsI OCaXIEHHS U TTOCT-00pabOTKHU B 3allIUTHOM cpelie aproHa.

Hay4unas H npaKTHYecKasi 3HAYHMOCTb. YcraHOBIEHHBIE
3aKOHOMepHOCTH  (opmupoBanusi cTpykTtypel K@ cimoeB meromom BY
MarHeTpOHHOTO  paclbUIEHHS  BHOCAT  BKJIaJA B pa3sBUTHE  (UBUKH
KOH/IGHCUPOBAaHHOTO COCTOSHHS, @ MMEHHO, (pU3M4YecKHMX OCHOB (OpMUPOBaHUS
TOHKUX IUICHOK M TOKpBHITHH. BrepBble ycTaHOBI€Ha 3aBUCHMOCTH HM3MEHEHUS
Mopdosioruu  noBepxHocTh K@ MOKpBITHS OT OpHUEHTAalUU  IOAJIOKKH
OTHOCHUTEIIbHO HAalpaBJ€HUs IOTOKA pPacHbUIIEMOr0 MaTepHalla, YTO CBS3aHO C
TeHeBbIM 3¢ (eKToM, a Takke ¢ (U3UKOM KOHAEHCAIlMH HEUTpalbHBIX aTOMOB U
KJlacTepoB, oOcHOBaHHbIX Ha Ca- m PO- rpymnmax, B YCIOBUSAX HOHHOH
OOMOApIUPOBKH  HAKIOHHOW  TIOBEPXHOCTH.  YCTaHOBIIEHBI  (PU3HUYECcKHe
3aKOHOMEPHOCTH (popMHUpOBaHUS aMOPGHHONW U TMONMKPUCTAUIMYECKOU CTPYKTYp
K® nokpeITHii Ha TOBEPXHOCTH pE30pOHPYEMBIX U KOPPO3UOHHOCTOMKHX
OHOMHEPTHBIX CIUIAaBOB B 3aBHCHUMOCTH OT TEMIIEpaTypbl IOIOXKKH B XOJIe
OCaXJIEHUS U B pe3yJIbTaTe OTXKUIOB.

IIpakTHYeckasi HeHHOCTh PaboThI. YCTaHOBIIEHBI ITIAPAMETPBI M PEXUMBI
nporecca BU MarHeTpoHHOro pacHblI€HHs, IO3BOJIAIOLIME YIIPABIATH CTEIEHBIO
HAHOIIEPOXOBATOCTH MoBepxHOCTH K@ TOKpBITHS, a Takke (OpPMHUPOBATH
IOKPBITHS B  Pa3NUYHBIX CTPYKTYPHBIX COCTOSHHSIX OT aMOpP(®HBIX IO
IOJIMKPUCTAUTMYECKHAX, BKIIOYas TEKCTYpPUPOBAaHHBIE, C PAa3IMYHBIMU THUIIAMHU
3epeHHOM CTpYKTYphl.  Pa3paboTaHsl nogxoasl K (OpMHUpPOBaHHIO
aHTuOaKkTepraabHbIX K@ MOKphITHII Ha WHTpaMemyJUIIpHble (PHKCATOPBI M IHHBI,
IpPAMEHsSIEMbIE B MEUIIMHCKON IIPAKTHKE.

Anpo6Ganus pe3ybTaToB padorhl. OCHOBHBIE pe3yNbTaThl pabOThI OBLIH
JIOJIOXKEHBI M 00CYXKIEHBI Ha CIIEAYIOIINX HAyYHBIX KOH(QEpEeHLUSIX, CEMUHApax U
mKojgax: MexnayHaponHas koH(epeHuus «llepcrieKTMBHBIE MaTepHalbl ¢
HEPApPXUIECKON CTPYKTYpPOU U HOBBIX TEXHOJIOTMH U HAIEXHBIX KOHCTPYKIIHID)
(Tomck, 2016), Konkypc pa3paOoTOK MOJIOJABIX YYEHBIX U Hay4YHBIX KOJJIEKTHBOB B
pamkax konrpecca «II konrpecc 3JIPAB 2016. 3npaBooxpaHenue Poccuu.
TexHonoruu onepexaromero passutis» (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» (batikan, 2017),
MexayHapoHasi KOH(epeHIUs ¢ 3JIeMEeHTaMH HAay4YHOM IIKOJIBI JUISI MOJIOAEXKH
«COBpEMEHHEBIE TEXHOJOTMH W MarepHaibl HOBBIX mokoneHui» (Tomck, 2017),
MexayHapoaHas koHpepeHnus «llepcrieKTUBHBIE MaTepUallbl ¢ HepapXHIeCKon
CTPYKTYpOM IJIsl HOBBIX TEXHONOTHI M HaleXHBIX KOHCTpyKumi» (Tomck, 2017),
XIV Poccuiickas exeromHas KOH(MEpeHIUs MOJIOABIX HAYYHBIX COTPYIHHKOB H
acnupaHTOB "OHW3MKO-XMMHUS W TEXHOJOIMS HEOPraHHYECKMX MaTepHayioB”












