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OT3bIB BEAYIIENA OPTAHU3ALIMA
®enepanbHOro rocyaapCTBEHHOTO Or0KETHOTO 00pa30BaTENBLHOIO YIPEKIEHUS BRICIIETO
obpazosanus «CHOMPCKHIA TOCYIapCTBEHHBIN UHAYCTpRATbHbI yHIBepeuTeT» (Cubl'MY) Ha
EccepTanuonnyo padboty Kussxera Esrenus Onerosuya «MexaHU3MEI HOPMHPOBAHHSA
CTPYKTYpPHO-()Aa30BOT0 COCTOAHUA KOMIIO3MIIHOHHBIX MaTepuanoB cucteM Al-Mg-(Cu, Fe, Ni,
Ti) B mpornecce GppuUKIHOHHOM ITepememmHBaromeii 06paboTku», IPeICTaBIeHHOMN Ha COHCKAHHE
YYEHOM CTENEHH KaH/u/iaTa TEXHHYECKHX HayK 1o criernanbHocTy 1.3.8. dusnka
KOHACHCHPOBAHHOTO COCTOSAHHUA (TEXHHUECKUE HAYKH)

AKTyaJpHOCTHh qECcepTanmonHo# padorsl. nccepraumonnas pabora Kuskesa E.O.
HOCBsAIIEHA MCCISOBAHUAM 3aKOHOMEPHOCTEH (HOPMHUPOBAHHA KOMIIOSHIHOHHBIX MaTepHAIOB
AIFOMHUHHEBO-MArHUEBOr0 CILIABa ¢ J[0OaBIeHHEM IIOPOLIKOB MEJIM, XKeJie3a, HUKENS M THTaHa
MeToZoM (GPHKIHOHHON NepeMelmuBaoime o06paboTkn. AJFOMHHUEBO-MATHUEBBIE CITITABKI
AMEIOT IIHPOKOe IIPUMEHEHHE B aBHAKOCMHYECKOH H aBTOMOOHIBHOH IPOMBINUICHHOCTSIX
Onaronaps HU3KOH IUIOTHOCTH IIPH YCIOBHM OTHOCHTENBHO BEICOKOM IPOYHOCTH, YTO CHMXKAET
3aTpaThl IpH dKCIUTyaTaluy TeXHuky. Co3aHue KOMIO3UTHBIX MaTcpHaloB Ha OCHOBE NaHHBIX
CILIABOB SBISETCH aKTyalJbHOM 3amaueit. OpuUKNHOHHAS ITepeMernaBaomas 00paborka, SBILICH
OTHOCHTEJIBHO HOBBIM CIOCOOOM YIPOYHEHHsS IOBEPXHOCTH MaTepHaya, MOXKET J00MThCS
H3MENBYCHHS CTPYKTYPHBIX 3JIEMEHTOB, TIOBEIIAs IIPOYHOCTH, TBEPHAOCTh M H3HOCOCTOMKOCTH
MaTepuajoB, B TOM YHCNE AIFOMHHHEBO-MATHUEBBIX cIDiaBoB. Ilpu stom gobapieHue B
00pabaTeIBacMBIif CJIOH TIOPOIIKOB METANJNOB IPHBOAMT K 00pa30BaHHIO B CTPYKTYpPE HOBBIX
HHTEPMETAUTMAHEIX (a3, KOTOpble B IOCIENCTBHH YBEMHYaT KaK HM3HOCOCTOMKOCTB
HOTy9EHHOI0 KOMIIO3HTA, TaK H €ro IPOYHOCTh. B IuTepaTypHbIX JaHHBIX HMeeTcs Macca paboT
mo MOAMGMHKALMK  ATOMAHHWEBEIX  CIUIABOB  KCPAMHYECKHMH  [OPOINKAMH, OIHAKO
HCIIONBb30BAHAE MMEHHO MOPONIKOB YMCTBHIX META/UIOB HE Tak Xopomo u3ydeHo. [lonmMmanme
MEXaHU3MOB (OPMHUPOBAHUSA CTPYKTYPHBIX 3JIEMEHTOB MpH (PHKIMOHHON IIepeMeImHBaroIe
06paboTke ¢ noOaBIEHHEM YHCTBIX METAIIOB ABISCTCS aKTyalbHOM 3afadel Uil MOHMMAs
MPOTEKAIOMMUX ITPOIECCOB Ha DPA3IMYHBIX MAacITa0HBIX YpOBHSIX. TakuMm o0pazom pabora
Kaspxera E.O. sBiseTcss akTyanbHBIM HCCIICIOBAHUEM, .

Hayunass HOBH3HA McC/IeOBAHHS 3aKTIOYACTCS B YHHKIBHBIX JaHHEBIX, i€ BIEPBEIS
OBUTH BEIABIIEHB! 3aBUCHMOCTH BIHSHUSA KOHLIEHTPALHH ¥ THIIOB JOOABJICHHEIX TOPOIIKOB Me)TH,
HHKENs, TUTaHa M JKcic3a, Ha (QOpMHpOBaHHE CTPYKTYpBL, a HMEHHO (a3oBOro cocraBa H
OJHOPOJHOCTH DpacOpeleNeHud. Takke NpeCTaBleHbl 3aBHCHMOCTH MeXaHWYEeCKUX H
TpHOOJIOTHYEKHX CBOMCTB OT KOHILEHTPAUH MOPOIIKOBEIX 100aBOK.

O060cHOBaAaHHOCTH H JOCTOBEPHOCTH HAYIHBIX I0JIOKEHHI, BEIBOJOB M 3aKII0YEHHI,
copmymupoBaHHsIX B muccepranun Kasmkesa E.O., 000CHOBLIBAETCS TEM, YTO HUCCIEIOBAHHS
IpoBeAcHBl Ha cepTHGUIHpoBaHHOM oO0OpyNOBaHHM C NpHMeHEeHHeM OOIIeH3BeCTHEIX
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COBPEMEHHBIX METOIIOB, YTO TOATBEPYKIACTCS COTACOBAHHOCTBIO C paboTaMM APYTHX aBTOPOB
Hay4HOH JIUTEPATyPH! 110 TeME AUCCEPTAMOHHON paboTEL

Onenka cofep:KaHHA JHCCEPTAIMH, €€ 3aBEPIIEHHOCTH B LEJI0M, 3aMeYaHHs N0
odopmaenuro. Jluccepranmonnas paboTa COCTOMT U3 BBEJCHHS, YETHIPEX OCHOBHBIX IJIAB,
BBIBOJIOB, CIMCKa JWTEPATyphl, BKIOYAIOLIEro 145 MCTOYHMKOB, M 1 mpuioxenus. Beero 133
CTPaHMIIBL, B TOM gHcle 73 pucyHKa U 4 TaGIHIIbL.

Bo BBeIeHHH OIMCaHbl aKTyallbHOCTh paboThl, €€ Hay4Has HOBH3Ha, cHopMyaTHpOBaHa
[eNTb MCCIENOBAaHUS M IOCTABJICHBI 33ja4d Ui €€ JOCTH)KEHMs, ONHMCAHbI Ipakrpyeckas U
TEOpPETHYECKas 3HAYUMOCTE HCCIIeJIOBAHUS, IIPEICTABICHE! IIOJIOKEHH)S, BBIHOCUMEIE Ha 3allUTY,
ONMCAH JIHYHBIA BKJAJ aBTOpA, JIOCTOBEPHOCTH PE3YJIBTaTOB M HX anpodanus Ha pasiidHbIX
KOH(QepeHUsIX.

B nmepBoit ruaBe DPEACTaBIeH aHAIH3 JIMTEPATYPHBIX HCTOYHHKOB IO TeMe
bpuknronHo# nepeMermuparomeit obpaborku (PI10), ero passuTHA NEPBOHAYATIBHO KaK METOX
CBAapKu, KOTOpHIM 3areM npeobpazosaics B Meron oOpaborku Matepuana. PaccMoTpeHb!
BO3MOXHOCTH METOZla, €r0 OTpAHMYEHHS W Bapualud IpUMeEHeHHs. Taxke Npe/CcTaBlIeHa
WHOOPMAIMA O CO3MaHHW KOMIO3HTHBIX MarepraroB meromoM @IIO, B Tom wymcne u3
ATFOMUHHUEBRIX CIUIaBoB. OHAKO, KAK ONMCAHO B 3TOM JKE IJIaBE OCHOBHOE KOJIMYECTBO paboT B
HAy49HOM COOOIIECTBE IIOCBAIICHO MOAHGDHUKAIMH ATIOMHHHEBEIX CIIABOB KEPaMHYECKHMH
MaTepHajiaMy, OJHAKO O NobaBKax MOPOIIKOB YMCTHIX MeTamioB B npomecce PIIO ckasamo
MaJIo, 4TO ¥ 00OCHOBBIBAET IeNk paboThL

Bo eTOpolf riaBe ONMCAHBEI MaTEpHalikl, B3ATLIE B KaueCTBe MCXONHBIX, a TaKke
METOAMKA IIONyYeHHS KOMOO3WTHBIX MaTtepuanoB MeromoM ®IIO. IlpencraBneHs
ACTIONB3YEMBIE METO/BI HCCIIEIOBAHUS CTPYKTYPHO-(Pa30BBIX 0COOEHHOCTEH KOMIIO3HIIMOHHEIX
MATepHalOB, BKJIOUYAs WCCJIEJOBAHHA HA OITHYECKON MHKPOCKONHUHM, PpEHTreHorpaduu,
PEHTTeHOBCKOH Mudpakiiu, a TaKKe METONOB OMEKTPOHHOH MuKpockonuH. IlpencrasieHo
obopynoBaHMe ¥ METOJUKM JUIi TPOBENCHUS MEXaHHYECKMX HCIBITAHUA Ha OIJHOOCHOE
pacTsIKeHHE, MEKPOTBEPAOCTE U H3HOCOCTOHKOCTS.

B Tperweli riaBe onucaHbl pe3ynbTaThl HCCIENOBAaHHMH CO3JaHHI METOIOM
G PUKIHOHHON NepeMemuBaromeil 00paboTKH KOMIIO3HITHOHHBIX MATEPHAIOB U3 aIOMUHHEBO-
MarHHeBOTrO CIUIaBa C pasHbIM COJAEp;KaHHeM Iopomka Mend. IIpencTaBieHEl mapaMeTpsl
00paboTKH, MOKa3aHbl TEMICPATYpHEIC 3aBHCHMOCTH B Xoxe 0OpaboTKW, ONMCAHWE BIIUSHHS
KoHneHuTpauufl Ha npouecc ®IIO. B zawmoueHne MpencTaBieHEl 3aBHCHMOCTH IIpEena
OPOYHOCTH, IUIACTHYHOCTH W MHKPOTBEPJOCTH OT OOBEMHOTO COAEPIKaHMA NOOABIAEMOro
IIOPOIIIKA MEJTH.

B uerBepTOii riage Takxe IpeICTABIEHEI HCCIENOBAHUA TON00HO Tpersel riaee 3a
HCKITIOYEHHEM TOr0, YTO B Ka4eCTBe apMHUPYIONIMX KOMIIOHEHTOB B3ATHI IOPOINKH JKene3a,
HUKeIS W TUTaHa. Takke OMUCAHBI MapaMeTpsl MOMydeHHs KoMmmosuTo B mpomecce OIIO,
[IOKa3aHbl HX CTPYKTYPHO (pa3oBble OCOOEHHOCTH HA Pa3IMYHBIX MACIITAOHBIX YPOBHSX.
[TokazaHel pa3nAuHs B CBOMCTBAX TOMYyYaeMbLIX KOMIIO3UTOB B 3aBHCHMOCTH OT apMHpYIOIIEeH
nobaBKM H €e KOHLEeHTpanuy. Taxke IPHCYTCTBYET pasJiel], TIOCBAMEH b Tpuboaorudeckomy
NOBENEHUIO  NOYYEHHBIX KOMIIO3MTOB, OCOOEHHO TINATENBHO B JaHHOM pasjele
paccMarpUBarOTCA KOMIIO3UTHI ¢ 00aBKaMHU IIOPOIIKa KENe3a.

CooTBercrBHe paboTbl OCHOBHBIM HOJOKeHHsIM amccepramun. OCHOBHBIE
pe3yJbTaThl HUCCEPTAlHK OMyOIHKOBaHbL B 4-X pafoTax B XKypHalIaX, HHACKCHPYEMBIX B 6a3ax
nanuex Web of Science u Scopus. Pesynbrarsr paboTel MHOrOKparHO ObUIH alpoOHpOBaHEl Ha
POCCHHCKHX M MEXIyHApOJHbIX HAydHbIX KoHbepeHmmsx. Pesynpratel paboTel Hapsmy ¢
Hay4HOH HOBH3HONM UMEIOT NPAKTHUECKYHO HAIIPaBIEHHOCTE.

Teoperudeckasi 3HAYUMOCTH. Pe3yIbTaThl, TOIYy4CHHBIC B AHCCEPTALMOHHOM paboTe,
TO3BOIIOT OMUCATH COBOKYITHOCTB IIPOLECCOB, BOSHUKAIOIIMX B MaTepuaibl Ipd Jo0aBIeHud
NOPOIOKOBEIX N00aBOK 4YHCTOro Merawna npu npopefenuu OIIO amoMHHHEBO-MarHHEBOIO
CIlIaBa, YTO BHOCHUT CYIIECTBEHHBIM BKIaJ B 00NAcT# CO37aHHA KOMIIO3HTHBIX MaTEPHANOB
METOJaMU HHTEECUBHOM IutacTu4eckol nedopmanuu.



IlpakTHgeckan 3Ha9uMocTb, [loTydeHHBIE PE3yAbTATHl MOKA3HIBAIOT BO3MOJKHOCTD
MONYYEHHT KOMIO3WIMOHHBIX MATEpHAIOB HAa OCHOBE AOMUHHEBO-MArHHEeBOro cIUiaBa C
HEOOXOOUMBIMH 9KCIUTYaTAlIMOHHBIMH CBOMCTBaMH, 4YTO SBJIAETCA OTIMYHBIM 337CTIOM
IPOMBILUIEHHOTO IPOH3BOACTBA H3zeaui 13 PIIO-KOMIIO3HTOB.

CoorBercrBue cojepkanus apTopedepara coIepKAHA THCCEPTANMH.

ABTOopedepaT JMCCepTalUM IONHOCTBIO COOTBETCTBYET CONEPIKAHHIO PaboThl H
OTpaXKaeT OCHOBHYIO CYTh U aIeKBATHO IOKA3KIBAET OCHOBHBIC PE3Y/IBTATHL.

CooTBeTcBHE NNACHOPTY CHENHAIBHOCTH.

Bromionennas paGora [0 CBOMM menaM. 3agadaM. CoOepKaHuio, MeTojaM
MCCIIEJOBAHMS M HAyYyHOW HOBHM3HE COOTBeTcTBYeT cnerwamsHoctd 1.3.8. Dusuxa
KOH/IEHCHPOBAHHOIO COCTOSHHS (TEXHHUYeCKHe Hayku), 1. 1 («DKcrnepEMeHTanbHOe H3ydeHHE
(pu3ryecKo MPUPOABI U CBOMCTB METAIOB U MX CIUIaBOB, HEOPraHWYECKMX W OpPraHHYECKHUX
COCIMHCHMWH, IUANICKTPHKOB M, B TOM 4YHCIE, MATCpHajioB CBETOBOIOB KaK B TBEPAOM
(KpHCTAUIEL, TOJHKPHCTAIEI), TaK B B aMOppHOM COCTOSHHH B 3aBHCHMOCTH OT HX
XUMUWYECKOrO, M30TOMHONO COCTaBa, TEMIIEPATYpsl M JaBleHHs»), I 5 («PaspaboTka
TEXHONOTHMH W 00OpyAoBaHWsA U1 IIOJNy4YeHHs HAHOCTPYKTYPHBIX  METUIMYCCKHX,
JH3MeKTPUICCKUX, KEepPaMHYeCKHX, KOMIIO3MIMOHHBIX (Ha  OCHOBE  METAIHYECKOH,
IUAIeKTPUICCKON, MHHEPaIbHOM M IMOJMMEPHOM Malpull) MAl€pUaloB, B TOM 4uCie, ¢
HAHOCTPYKTYPHIMH  TIOBEPXHOCTHBIMH  (YHKIHOHAIBLHBIMH  CIOSMH H  TOKPBITHSIMH,
o0NafaromyX IMTHPOKHM CIEeKTpPOM (QYHKIHOHANBHBIX CBOHCTBY»), I. 6 («YcraHoBneHHe
3aKOHOMEPHOCTEH BIHAHMS TEXHOJIOIHH IOy4eHNs H 00paboTKy MaTepraloB Ha UX CTPYKTYDY,
MeXaHH9eCcKHe, XHMUYeckue W (H3MUSCKHE CBOMCTBA, a TaKXKE TEXHOJIOTHYECKHE CBOMCTBA
H3IENHi, MPEIHA3HAYCHHBIX U1 UCIIONB30BaHAA B PA3MYHBIX 00acTsaX IPOMBIIUIEHHOCTH H
MEIUIHEL))

3amMedanus ¥ BOIPOCHI K JHCCEPTALMONHONA paboTe:

1. Bo Beemenmu B pasgene «Crpykrypa u 00beM JHCCEPTAIlHOHHOH paboTeD»
NPUCYICTRBYIOT OMEYaTKM B KOJNWYECTBE HAUMEHOBAHWYU CIIMCKA JHUTEPATYPHl ¥ KONMYECTBA
CTpaHHUL.

2. Tlpu uccnesoBaHWH KOMIIO3MTOB C J00aBKaMH MEIHOTO IIOPOIIKA HCIIONL30BAIOCH
[ITh BApHAHTOB KOHIEHTPAUMH MMOPOIIKa, B TO BpeMs KaK JUIA JKeje3a, HUKEIS ¥ THTaHA TOJIEKO
1o TpH. IToyemy OputH BEIOpaHbI HMEHHO TaKHUE KOHIIEHTpALuu?

3. Ha mexoTOphIXx rpaukax B UETBEpTOH TIJiaBe MpPEACTaBIEHbl TOHKHE JIMHHH,
3aTPyIHAIOIUE BOCIPUATHE HHDOPMALIHH.

4, Ha pucyske 4.51 unpencraBlneHbl CXeMATHYeCKHe H300PaKSHHSA IIPOLIECCOB
MTACTHYECKON medopMalii MaTepHAIOB IPH TPEHUH, P 3TOM KOHTPACTHOCTH U300paxeHuH
Ha pucyHKe 4.50 He I03BONIAET YeTKO HACHTUGUIMPOBATh HATMYNE NTaHHOR nehopManuy.

OtMeueHHBIE 3aMeyaHMsd HE CHIDKAIOT OOmed HAayuyHOH LEHHOCTH M IIPaKTHYECKOH
3HAYUMOCTH JUCCePTalMOHHON paboTel, BeinonaeHHo# Kasokersmm E.O.

3akmoyenne.

Juccepraumonnas padora Kasmxepa E.O. «MexanusMmsl (GpOPMHPOBAHHS CTPYKTYPHO-
(ha3zoBOro cOCTOSHUA KOMIIO3HITMOHHEIX MaTepranos cucteM Al-Mg-(Cu, Fe, Ni, Ti) B nponecce
GpHKLHOHHON NepeMemuBaiomer oOpaboTku» cooTBeTcTBYyeT TpeboBammam mm.9-14
«ITonoxeHHs © NPHCYXJCHHH YHYEHBIX CTCHCHEH», YTBEPXKICHHBM IOCTAaHOBICHHEM
[lpaButensctBa P® Ne842 or 24.09.2013 r. Ona sBideTcd 3aBEPIICHHOH HaydHO-
kBayH(UKAMOHHOX paboToli, a KOTOpPOH, Ha OCHOBAHHH BBHIIOJHEHHEBIX aBTOPOM
VCCTIEIORAHNM, peNIeHa HaydHas 3ajada oIpefenieHus ocobeHHocTeldl QpopMupoBanus
CTPYKTYphl KOMIIO3WIIMOHHBIX MAaTepHaloB Ha OCHOBE AIOMHHHEBO-MArHHEBBIX CILI4BOB,
npousBeeHHbIX MeTonoM O®ITO, a Takke 3aBHCHMOCTH MX SKCIIIyaTallHOHHEIX CBOMCTB OT
00BEMHOTO COHEPIKAHMS IIOPOIMKOBEIX J06aBoK. ABTOp nauccepranuu Kusxes Ebrenmii
OneroBud 3aciryXMBaeT NPHCYXACHUsS YUCHOM CTCIEHM KaHAHIAaTa TEXHHYECKHX HayK [0
crieninansHOCTH 1.3.8. @u3nKa KOHIEHCUPOBAHHOTO COCTOSHUS.



Or3bB Ha auccepraunio Kispkesa E.O. obcyxaen u 0100peH Ha 3acelaHHH HAYYHOTO
ceMuHapa Kadenphl €CTECTBEHHOHAYYHBIX MUCHHIUIMH MMeHH mnpodeccopa B.M. @unkens
CubHpCKOro rocyJapCTBEHHOTO HHIYCTPHATBHOTO YHHBepcuTeTa (mpotokon Ne 74 ot
«» 03 2026).

OT3pIB  IOATOTOBNIEH NOKTOPOM (H3MKO-MaTeMaTHYECKMX Hayk, [podeccopom,
3aBeyromumM Kadeapol ecrectBeHHOHAYYHBIX AUCUMIDIME uMmeHH npodeccopa B.M. durkens
CHOHpCKOTO TOCYJapcTBEHHOTO HMHAYCTpHanbHoro yausepcurera (CublHMY) TI'poMOBEIM
Buxropom EprenpeBddeM M ydeHBIM ceKpeTapem KadeIphl €CTECTBCHHOHAYYHBIX MUCIMIUIMH
wvenn rnpodeccopa B.M. Dumkens Cubupckoro rocyaapcTBEHHOIO MHIYCTPHAILHOTO
yausepcutera (Cubl’'MY) Mapryceruy Eneroit BiaquMupoBHOIH.

51, Tpomos BukTop ERremnesmd, gaxw0 corjiacee Ha 00pabOTKY CBOHX HEPCOHAIBHBIX
TAHHEIX.

S, Maprycesuy Enena Brmamgumuposma, maro corjacue Ha 00paboTky CBOHX
IIepCOHATBHBIX TaHHBIX.

I'pomozr
Buxtop Esrensenuq

3aB. xadenpodl ecTeCTBEHHOHAYYHBIX AMUCLMIUIMH HM.
[Ipodeccopa B.M. Ounkerns, 1.¢.-M.H. (CIIeMHATEHOCTD A
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