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Ha aBTopedepar auccepranuu Eroposa ['puropus [letpouya
«MexaHndeckre HapsHKeHUS B METAJUTMYECKUX TJICHKAX
TP MAarHETPOHHOM OCKJICHHI)
Ha COUCKaHUe YYEHOH CTeNeH! KaHauaaTa (PU3NKO-MaTeMaTHIeCKUX HAYK
o cnenrabHocTd 01.04.07 — « PU3MKa KOHACHCUPOBAHHOTO COCTOSTHUS»

HuccepranmonHas pabora Eropoma I'.Il. mocBsmeHa akTyaJibHOW HAyYHO-TEXHUYECKOH
3ajjaye BBIABIICHUS (PU3MUYECKON NMPHUPOJBI BHYTPCHHUX MEXaHUYECKUX HAMPSKEHUN B TOHKHUX
IJICHKaX, BO3HUKAIONMX B TMPOIECCE HUX MArHETPOHHOIO OCaXJIACHHWSA. DOJIBIIMHCTBO
CYLIECTBYIOIUX SKCHEPUMEHTAIBHBIX METOJUK II0 ONPEICIICHUIO YPOBHS MEXaHHMYECKHUX
HaANPOKCHUN B TOHKUX IIJICHKAX HE ABJISICTCS YHUBEPCAITBHBIM JJIS PAa3JIMYHBIX METO/10B OCAXKIEHUS
¥, KaK NPaBWIO, HE MO3BOJIIOT NMPOBOIUTh M3MEPCHHS “‘in-situ” W ONpenessTh KpPUTUUYECKUH
YPOBEHb HAIIPSHKEHUH, IPUBOIIMX K Pa3pyIEHUIO (OTCIOCHHUIO).

AKTyaJlbHOCTh ~ JUCCEPTAlMOHHOM  paboOThl  3aKimoyaTcs B~ HEOOXOIUMOCTH
OKCIIEPUMEHTAJIbHOTO HUCCIICZIOBAaHUS KHHETHKA W (U3MYECKON TpUPOIBl HANPSDKEHUM B
METAJUIMYECKUX TUICHKAX, a TAKKE ONMpPeIeICHUN KPUTHIECKOTO 3HAUCHHUS HAIIPSHKCHUH.

B paGote peniensl cienyromue 3aaa4u:

1. Paspaborana »sKcrmepuMeHTalbHAas YCTAaHOBKA II0 OCAXJCHWIO TOHKHX IUICHOK
MarHeTPOHHBIM METOOM IIPH OTHOCUTENILHO HU3KOM Bakyyme (0,2-0,06 I1a).

2. Paszpaboranel MeTOOWKAa M YCTPOWCTBO, IO3BOJIIIOIHE IPOBOJUTH W3MEPECHUS
HANPSHKEHUH B TOHKUX IUICHKaX “in-situ” Mpy MarHeTPOHHOM OCaXJACHUU U OMPE/EIIATh yPOBEHb
KPUTHYECKUX HaINPSHKCHUH.

3. DKCIepUMEHTAJIbHO UCCIIe0BaHa KMHETHKA (JOPMHUPOBAHUS HATIPSIKEHHMA U1 CUCTEM
Cu/Cu, Ti/Cu, Ta/Cu, Al/Cu, Ag/Cu, Cu/ctexno, Ti/crexio, Ta/crexno, Al/crexno, Ag/crexio.

4. BepuduuupoBaHsl MOJACIbHBIE MPEACTAaBICHHS O (OPMUPOBAHUYU HANPSDKCHUHA B
TOHKHX IIJICHKaX: Ha HayaJbHBIX CTAJAWSAX B CIydyae OTCYTCTBHSA XUMHYECKOTO B3aMMOJICHCTBUS
aTOMOB IUIEHKM M TOJIOKKM — MOJENIh TOBEPXHOCTHOTO HATSDKCHUS IUICHKA/TIOMJIONKKA
(oCcTpOBKOBAst MOZIEIIB); TIPU HAIMYMA XMMHYECKOTO B3aMMOIEHCTBHS — 00pa30BaHHE XMMUIECKOTO
COCIMHEHMS; HA CTaAuIX (GOPMUPOBAHUS CIUIOINHOMN IJICHKH — OBEPXHOCTHAS HECOBMECTHOCTh
COOCTBEHHBIX JehopManuii Mo rpaHuIiaM 3epeH.

5. OKCHEpUMEHTANbHO  ONpPEICJCHbl  KPUTHUYSCKME  3HAYEHUS  HANOPSOKCHHH |

COOTBETCTBYIOIIME UM YpPOBHM JedopManuii TpH JTOCTH)KCHHH KOTOPBIX HaOMOaIoch
OTCJIAMBAHKE UCCIICJOBAaHHBIX TUICHOK.

6. HCCJ’IC,ZIOB&HO HanpsHXKCHHOEC COCTOSHHUE CHCTEMBbI «(IUICHKA-IIOMJIOXKKA» C ICJIbIO

YCTAHOBJICHUSA POJIA HaHpH)KeHI’Iﬁ B OTCJIaMBAaHHHU IIJICHOK.



Hayuynas HOBU3Ha JuccepTallMOHHON palOTHI 3aKjOYaeTcsi B TOM, YTO BIIEPBBIE
OKCIEPUMEHTAJIbHO ONpECCHhl 3HAYCHHWS KPUTUYECKAX HANpsDKEHUH U Jedopmanui,
IPUBOJAIIUX K OTCIAWBaHUIO TUICHOK Juia ciydaeB ocaxacHus Al, Ti, Cu, Ta Ha MeaHyro
IIOVIOXKKY, @ TAKXKE JUIS CiIydasi OCaXJeHUs Ta Ha CTEKJITHHYIO MTOJIOXKKY; BIIEPBBIE yCTaHOBJICHBI
3aKOHOMEpPHOCTH (OPMHUPOBAHUSA HANPSHKCHUI B IUIeHKaX Ta, Al, Ag B mporecce ocaxaeHus Ha
METHYIO TIOJJIOXKKY.

CrnenyeTr OTMETUTB, 9TO B Ka4eCTBE 00BEKTOB MCCIICI0BAaHKS BEIOPAHBI MATEPUAIIBI, ITUPOKO
IPUMEHSEMBIE B TOHKOIUICHOYHBIX TEXHOJIOTHSAX, B YACTHOCTH B MHKpOd3JieKTpoHuke. [nenku Al,
Cu, Ag mupoKo NPUMEHSIOTCS B KadyecTBE MpoBoAsmMx MatepuaioB, Ta, Ti — B kadecTBe
MaTepuajioB GapbepHbIX cioeB. [Io3ToMy peKOMEHIANNHU 10 OCAXKICHHUIO 0e3/1e(eKTHBIX IJIEHOK
HauOojiee pacIpOCTpaHEHHBIM H 3()()EKTUBHBIM METOJOM MArHETPOHHOTO PACHBUICHUS
IPEJICTABIIAIOT HE TOJIBKO HAYYHYIO, HO U MMPAKTUYECKYIO IIEHHOCTb.

IIpakTHueckass 3HAYUMOCTh PabOTHI 3aKIFOYACTCS TAKKE B METOJUYECCKOM OOCCIIEUeHUU
OINpe/e/IeHUss KPUTHYECKOIO YPOBHS HANpSOIKEHUH, MPUBOAAIIETO0 K paspywmenuto. [Ipuyem
NPEIJIOKEHHAass METOAUKA IIO3BOJISIET OMNpPENEsaTh KPUTHYECKUNW YpPOBEHb HAIPSIKEHUA U
Aedopmalmii He TOJIBKO ISt MArHETPOHHOTO OCAKICHHS B BaKyyMe, HO M, KaK YTBEP)KIAeT aBTOD,
JUIS IPYTUX METOJOB IIOJyYEHHUS TOHKOIUICHOYHBIX IOKPHITUH B BaKyyme. Y CTaHOBJICHHBIE
3aKOHOMEPHOCTU (hOPMUPOBAHUS HANPSDKEHUI B TOHKMX IIJICHKAX JUIA IBYX BBISBJICHHBIX CTaJUi
CTPYKTYpOOOpa30BaHUSl PpACHIUPSIOT TaKXKe TMPEICTABICHHS O BO3MOXXHOCTH YTIPABJICHUS

CBOMCTBaMU (HOPMHPYEMBIX TOHKOIUICHOYHBIX CTPYKTYP.
ITo aBTOpedepaTy MOKHO OTMETHTH CIICAYIOIINE 3aMEUaHHUS:

1. Ilo uznoxxenuro aBTopedepara OTCyTCTBYIOT CBEIEHHS O TOM, IPOBEPSIIACH JIK ABTOPOM
JIOCTOBEPHOCTh IIOJ[yYEHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX C IMOMOIIBIO JAPYTHX M3BECTHBIX
METOZOB (HaIIpUMep, PEHTTEHOBCKUMH METOaMH ).

2. Ha ctp. 3 pedepara B kauecTBe MPAKTHIECKON 3HAYMMOCTH PabOTHI OTMEYAETCS, YTO
pe3ybTaThl UCCJICIOBAaHMS MO3BOJLIOT pa3paboTaTh PEKOMEHAANNU 110 (HPOPMUPOBAHUIO TIJICHOK,
OJTHAKO KOHKPETHBIC IIPAKTUYECKUE PEKOMEHIAINH B pedepaTe YeTKO He CHOPMYTUPOBAHBIL.

3. Ilockosbky pabGoTa 3amIMIIacTCs HA COMCKAaHHME yYEHON CTENEHM KaHIuaaTa (QU3MKO -
MaTEMaTUYCCKUX HAYK, XOTEIOCH OBl MOJyYHTh MPEICTaBICHHE 0 MaTEMaTHYECKOM 000CHOBaHUHU
HCCIIENYEMBIX (DU3MUECKUX MPOIECCOB, pa3pabOTaHHBIX ABTOPOM MATEMATHYECKHX MOJEIAX.
Onnako B MaTepHanax pedepara npuseeHa TOJIbKO oqHa MoquduIupoBanHas Gopmysa CToynu,
U OLECHUTh 00BEM JAHHOW 4YacTH pabGoThI, MOCBAMIEHHON (OpMAIM3alU¥ U MATEMATHYECKOMY

OIIMCAHUIO UCCIIEAYEMBIX IIPOIECCOB, JOCTATOYHO CJIOXKHO.



Crenannble 3aMeuaHUsl UMEIOT PEKOMEHIATEIbHBIN XapaKTep M He CYHIECTBEHHO BIIMSAIOT
Ha IIOJIOXKHUTE/IbHYIO B IIEJIOM OLIEHKY JuccepTaiiioHHoi paboTsl Eroposa I'.I1. PaGoTa BeinmonHeHa
Ha JOCTATOYHO BHICOKOM Hay4YHO-TEXHUYECKOM YPOBHE, COOTBETCTBYET MACHOPTY CIEIMAIBHOCTU
01.04.07 — «®u3nKa KOHACHCHPOBAHHOTO COCTOSHUSY. [10 aKTyaIlbHOCTH TeMBbI, OPHUTUHAIBHOCTH
IIOCTAHOBKH, IIOJIHOTE PELICHHUS 3a]a4 U MOJTy4YEeHHBIM pe3ysibTaTaM UCCEPTaLUs COOTBETCTBYET
TpeOoBanusaM IlonmoxkeHWs o0 mopsAKe NPHCYKAECHHWS YYeHBIX creneHedl B HarmonaiabHOM
UCCIICIOBATEILCKOM  TeXHOJormueckoM yHuBepcutere «MUCuCy», npenspsBiieMbIM K
KaHIWIATCKUM JuccepranusaM, a ee aBrop EropoB ['puropuii IlerpoBudy, 3aciyxuBaer
NPUCYKIACHUS YYEHOH CTENEHU KaHIuAaTa (PU3MKO-MAaTeMaTHYECKUX HAyK IO CHEIHATbHOCTH

01.04.07 — «®u3mKa KOHIASHCHPOBAHHOTO COCTOSHHUS.
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