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OHIMANBHOTO ONMOHEHTAa HA HCCepTalMoHHyR0 pabory Kmsoxesa Esremms Onerosnda
«Mexanu3Mpl OPMHUPOBAHUS CTPYKTYPHO-(a30BOT0 COCTOSHMS KOMIIO3UIIHOHHBIX MaTepPHaoB
cucrem Al-Mg-(Cu, Fe, Ni, Ti) B mpouecce (pHKIHOHHOH NepeMelmMBaromer o0paboTKmy,
IpeNCTABIEHHON HA COMCKaHHE YUEeHOM CTeleHH KaH[ujaTa TCXHMYECKHX HAyK TI0

crenuansHocTd 1.3.8. ®H3uKa KOHIEHCHPOBAHHOTO COCTOSHHA.

AKTyaaLHOCTH JHCCepTANMOHHON padorsl. Juccepranuonnas pabora Kaskesa E.O.
KaK pa3 IIOCBAINEHA CO3JAHHIO KOMIO3HIHOHHBIX MAaT€pHAIOB Ha OCHOBE AIIOMHHHEBO-
MATHHEBOTO CIUIaBa METOAOM (DpUKIMOHHOM IepemenmuBatomei obpaborku (PIIO) c
n00aBKaMi IOPOINKOB YHCTRIX MeTaimioB. Metox @IIO saBnserca pOJNCTBEHHBIM CBAapKe
tpenuem ¢ nepemermBarueM (CTII), Tak Kak MMEET Te XK€ MEXAHU3MbI B3aHMOACHCTBUSA C
marepuaniom. M Tak xak merom CTII yxe 3apekoMeHIOBal ceOs BO MHOIHX oOacTax
HpOMBINUIEHHOCTH, To W Merox OIIO sBisieTcs IEpCHeKTHBHBIM B 001acTH  CO3MAHWA
MHOTOQYHKIIMOHATBHBIX ~KOMIIO3UTOB Ha MeETaJulMdeckod Marpune. JlanHBI MeETOX
IpencTaBiseT W3 ce0s METO] WHTCHCHBHOM IUTACTHYECKOH aedopMalyM, O3BOJIAOIIHI
MOJIYYUTh U3/IENMs C MOBBIIICHHBIMH AKCIIIyaTallHOHHBIMU CBOWMCTBAMH 3@ CYET H3MEIbYCHUS
3epEHHOM CTPYKTYpBL IIpH 5TOM METOA IO3BOJSIET B IIpOIlecce IPOBENEHHsS 00pabOTKh
no6aBisATh apMupyromue (a3, HaupuMep, YIIepoaHble TPYOKH U KepaMUIeCKue MOPOIIKH, U B
JIATEpAType UMeeTcst Macca paboT mono6HoH HanpaBaeHHOCTH. OHAKO N0OAaBICHHE IOPOIIKOB
YUCTBIX METAJUIOB B AIFOMHUHHEBYIO MATPHILY C LIENBIO MOMy4YECHUAS HHTEPMETAIUIHBIX JaCTHII
BTOpOM a3kl He Tak MOAPOOHO HCciemoBaHO. TakuM oOpasoM JaHHAs paboTa, MOCBAIIEHHAA
HCCIICIOBAHMUI0O MEXaHH3MOB (OPMHUPOBAHHUS CTPYKTYPEl KOMIIO3MUIMOHHBEIX MaTepualioB Ha
OCHOBE ATFOMHHHEBO-MArdHMeBOr0 CIUlaBa ¢ H00aBKaMH IOPOLIKOB, IOIYYEHHBIX METOIOM
@OI1IO0, ¥ u3MeHEeHWH MEXaHWYECKUX CBOHCTIB IOIyYaeMbIX TaKUM 00pa3oM KOMIIO3HTHBIX
MaTepHAaIIOB, SBISETCS aKTyaJIbHOM TEMOM HCCIeIOBaHuS.

AHanu3 coaeprKaHus JUCCePTAIHH.

HuccepramponHas paboTa COCTOMT H3 BBEIEHHSA, HYeTHIPEX TIJlaB, BEIBOJOB, CIIMCKA
murepatypsl u3 145 HamMeHoBaHMHM, Bcero 133 crpaHMIEL, B TOM uucie 73 pucyHKa u 4
TaOIALEL

Bo BBegenun 000CHOBaHA aKTyalbHOCTh PabOTHI, CHOPMYIMPOBAHBI LEIH W 3alayuu
paboThl, H3NI0XKEHA HayyHas HOBU3HA, TEOPETHUYECKAs U IpaKTH4ecKas 3HauuMOCTh. IIpuBeieHb]
IIOJIOJKEHHA, BEBEIHOCHMBIE Ha 3alllHuTy. Omnmcana MEeTOmOoJIOTHA H METOABI HCCIeIOBaHHM,
NpUMeHseMEIe B TaHHOM pabore. OTpakeHbI IMUHEBIA BKIIaJl aBTOpPa, CTENEHb JOCTOBEPHOCTH U
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B nmepBoii riaBe [JaH CHCTEMAaTHYECKHH aHAlM3 COBPEMEHHOTO  COCTOSHHMSA
WCCeOBaHMi B 0ONAcTH (PUKIMOHHON NepememmBaromelt o6paborku. PaccMoTpeHa
spoIIONMsl MeToma OT cBapku Tpenumem c¢ nepememmBarmeM (CTII) x ®IIO, mokasaHsl
IpeuMyIIecTBa TBEpAO(A3HOro HoAaxona jid (OpMHUPOBAHHS MEIKO3CPHHUCTHIX CTPYKTYP H
KOMIIO3MIIMOHHBIX MaTepHaioB. I10ipo6HO OIMCAHEL CIIOCOOB! BBEICHHS TIOPOIIKOBBIX 100aBOK
(OTBepCTHS, KAHABKH), BIMSHUE [1apaMeTpoB 06paboTKM (CKOPOCTH BPAIICHMUS, MEPEMEIICHNS,
MHOTOIIPOXOJHOCTE) HAa TOMOICHH3AlMIO CTPYKTyphl. OTHeNbHOE BHUMAaHHE YHAEICHO
AMOMOMATPHYHBEIM KOMIIO3UTAM, apMHpOBaHHBIM HHTepmeTammgamu Fe, Ni, Ti, a Takxke
mepcrexTuBaM Hcmonb3osanus @IIO i TOBBINEHMS H3HOCOCTOMKOCTH. OTMEYeHO, dTO,
HECMOTpS HA MHOTOYHCIIEHHBIE PabOTHI, HEJOCTATOYHO M3YYEHBl MEXAaHH3MBI (POPMUPOBAHIL
HHTEPMETA/UIAOB B YCJIOBHAX WHTEHCHBHOM IUTacTHdeckodf medopmanuu # (PUKIHOHHOTO
HarpeBa, 0COOCHHO TIPH BapbUPOBAHKM KOHIEHTpALMK 00aBOK H MHOrONpPOX0HOH 06paboTKe.
CrenaH BBIBOZ O HEOOXOMMMOCTH TMPOBENEHHS CHCTEMAaTHIECKHX HMCCIICJOBAHUH B O9TOM
HATIPABJICHHH, YTO OOOCHOBBIBACT LEb JHCCEPTalOHHOM paboThl

Bo BTOpOii ri1aBe Bropas riaBa COIEPKHUT JACTAIBHOE OIHCAHHE 00BEKTOB U METOIUK
FicCIeoBanysA. VICXOAHBIM MaTepuajioM CIIyXKUJI JIMCTOBOM mpoxar Al-Mg cmiaBa (AMrS), B
KOTOPOM BBLICBEPIIMBAINCH OTBEPCTHS, 3amoimHsemsle mopomkamu Cu (1,5-30 06.%), Fe, Ni, Ti
(5-15 06.%) ¢ xonTponmpyemoit aucrepcHocThio. [lapamerps @ITO: yrmosas ckopocts 500
00/MuH, cKkopocTs mepeMernerns 90 mv/MuH, ycunue BHeAperua 12,5-13,5 xH. [t xoHTposa
IpoIiecca PErMCTPUPOBAINCH KPYTSIIMI MOMEHT, CHJIa peakiud M Temmeparypa. Crpykrypa
UCCHENOBANACh METOJAMH  KOMIIBIOTEPHOM  peHTreHorpaduu  (OLEHKa OXHOPOJHOCTH
' pacmpejielieHHst TOpoImKa 1o Kod3h(UIMEHTY BapHal[ud), ONTHYECKOH, KOH(OKAIBLHOMH,
pacTpoBoit  3nexTpoHHOM Mukpockomuu (¢ OJIC), mIpocBeUMBAIOMEH  3IEKTPOHHOU
MHKPOCKOIIMHM, PEHTIEHOCTPYKTYPHOrO aHanmu3a. MeXaHW4eCKue XapaKTEPUCTHKH OIpeIeIsy
Opd OJHOOCHOM pACTSDKEHMH M MHUKPOMHAEHTUPOBAaHUHU. TpubOTOrMYEcKUe WCIBITAHUS
IPOBOJMIMA IO CXEME (IANel—IAUCK» NPH CYXOM TPEHHUHU CKONBKeHWs. OmnucaHbl METOIUKH
HOATOTOBKM 006pa3oB u 00pabOTKH Pe3yIbTATOR.

TpeTbs riIaBa TPETHEH INIABE JETAIBHO HCCIIENOBAHBI 3aKOHOMEPHOCTH (OPMHPOBaHHUS
KoM1103uTOB cucteMbl AIMg—Cu npu BapbUpOBAHUE KOHIEHTPAIMH MeqHoro nopomka (1,5; 3;
6; 15; 30 06.%) u xommyecta mpoxoxoB @IIO (ot 1 mo 4). Amamu3 mapamerpoB o0paboTku
[OKa3aJ, YTO YBEIHYCHUE COJEPIKAHUS MEIH IPUBOJWUT K POCTY aMILTHTYbI KOJNEOAHUH CHIIBI
peakuuu Px, 49TO CBHUAETENBCTBYET O MNEPUOJUYECKOM B3aUMOJEHCTBHM HHCTPYMEHTa C
obnacTsiMu, 060TAIEHHBIMI TOPOIIKOM, TOT/IA KaK KPYTSIUIMA MOMEHT OCTa&TCs MPaKTHYECKU
nHeusmeHHEM (~11 H-M). Pentrenorpadus B mnockoctu 06pa3iioB mO3BOIMIA BH3YAIU3HPOBATE
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OTCTYNAIONIYI0 CTOPOHY, HOPMHpYsS arJoMepaTsl PasMEpOM [0 HECKONBKMX MHIUIMMETPOB; €
Ka)KIBIM TIOCHEAYIOIMM IIPOXOZOM AarjioMepaThl H3MENBYAI0TCS M IepepacrpeiessoTes,
omuako st 15 1 30 06.% Cu yeTHIpEX MPOX0/J0B HEJOCTATOYHO IS TOJTHOM TOMOT€HU3ALUH.

Onrtudeckass W OSNEKTPOHHAS MHKPOCKONHA BBIBHIM (DOPMHUPOBAHHE «IYKOBHYHBIX
KONEI» — YepelyIOIEXCcs CNoEB, OOOTramEHHBIX MEIbI0, YTO CBA3aHO C TEUCHHCM
mracTUGUIMPOBAHHOIO MeTaUta. PeHTIeHOCTPYKTYPHBIM aHaAlM3 II0Ka3all, 4TO MOCJIEe MEPBOro
Ipoxona TPHCYTCTBYIOT jumb TBEpHBe pacTBOpsl 0-Al(Cu) u a-Cu(Al); uBTEpMETAILIHAIBL
Al,CuMg u AlCuz buKCHPYIOTCS TONBKO IOce 3—4 IPOXOJ0B, IPUIEM HX KOIHYECTBO PACTET
¢ ysemuuenuweM comepxanus Cu. IIpocseumBaromas 2JCKTpPOHHAs MHKPOCKONHMA IIO3BOJHAIIA
YCTaHOBUTH MeXaHu3M o00pa3oBaHMA MHTEPMETAUIMAOB: Ha TpaHHIE «MEIb—MaTpHuiay
bopMupyIOTCS TPOCIOHKH, KOTOPHIE B JaJbHEHINEM paspyLIAlOTCs IOTOKaMM MaTepuana, a
TaKKe HaOIomaercs pachajl IEpPeCHIIeHHOro TBEPAOrO pacTBOpa C BBHIICICHUEM BTOPHYHBIX
HaHOpa3MepHBIX (a3 BHYTPH 3EPEH aTIOMUHMSL.

MexaHWUecKHe MCIBITAHHs II0KA3aIH, YTO MHKPOTBEPHOCTh KOMIIO3MTOB JIMHEHHO
Bo3pacraet ¢ nopbnmenuem o Cu (ot 0,85 I'Tla mpu 1,5% mo 1,35 I'Tla mpu 30%). Ilpenen
IPOYHOCTH TP 3TOM CHmKaetcs ¢ 394 mo 250 MIla, a mmactuyrOCTE — ¢ 23 10 2%, YTO
O00BICHEHO YCHJIEHHEM XPYIKOTO paspylIeHUs 3a CYET HaKOIUIEHHS HHTEPMETAUIAJIOB.
[Tony4eHHble JMaHHBIE MO3BOIMIM CHOPMYIHPOBATH OCHOBHBIE 3Talbl CTPYKTYPOOOPa3OBaHUA
mis cucteMsl AlMg—Cu | OnpefieuTh IPaHrIBl IPEMEeHEMOCTH MHOronpoxoxHod @IIO mia
© TOJyYeHHs KOMIIO3UTOB C PA3JIMIHBIM CONEPIKAHHEM JIETHPYIOIIEroO dIIEMEHTa.

Yerpeprasi IJaBa [OCBSIIEHA WCCIEJOBAHUIM OCOOSHHOCTEH (hOpMHpOBaHHS
CTPYKTYPHO-(a30BOT0 COCTOSIHUS M CBOMCTB KOMITO3UTHBIX MAaTEpPHAJIOB, IOJYYEHHBIX METOZ[OM
bpuKIMOHHON TepememuBaromeil 06paboTku, ¢ K00aBIeHUEM IIOPOLIKOB JKEJe3a, HUKEII U
tAaTaHa. VicchemoBaHus MPOBOIMINCH C Pa3IMYHBIM OOBEMHBIM COIEPIKAHWEM IIOPOIIKOB B
komnosutax (5, 10 u 15 06.%). YcraHoBieHo, YTO OJHOPOJHOCTE IOPOIIKOB JOCTUTAETCA K
9ETBEPTOMY MPOXOAy 0OpaboTku, Hmpu 3TOM pacueT koddduipeHTa BapHalUy IOKa3al, 4To
Gonpimas KoHIEHTpauus 106aBox npuBouT K 6onee 3G GexTuBHON roMOreHI3anuu CTPYKTYPEI
B 30HE IIepeMEINUBaHUi. B IJlaBe IIpeACTaBICHBI TeMIlepaTypHBIE pasiu4yds B IIpoIEecce
MHOTOIIPOXOXHON (QPUKIHOHHOW NepememmBaiomeil o0paboTKH, CBUAETENBCTBYIONHE O
IPOTEKAaHHM HK30TEPMHUYECKHX peakuuil o0pa3oBaHHA MHTCPMETAUIMIAHBIX COCAMHEHUIL.
Hanuyue HHTEpMETAUIMIHBIX COCIUHEHWH IOATBEPIKIACTCS METOJaMH pPEHTTeHO0(ha30BOro
aHaM3a, ONTHYECKOH M JJIEKTPOHHOM MHKpOCKONWH. [laHHBIe coenuHeHus 0OpasyroTcs Ha
rpaHuIle MaTpHIBl M YacTULBL, (GOpPMHUPYS CTPYKTYpy «saapo-obomouka». Ha mpumepe
xommo3utoB AlMg-Fe mokazaHo, 9TO HEOHHOPOJHOCTh PACIpPEACIEHUS JKEIe30COMEPIKALIIX

HaCTHUIl TIPUCYTCTBYET W Ha MHKPOM&CI]ITaﬁHOM YPOBHE, TaxK Kak HaGJIEOI(aIOTCS{ obmacti



Gorarsie eae30M, OKOJIO KOTOPBIX IPHUCYTCTBYIOT HAHOpa3MepHEIe JacTUls! cocTaBoB AlgFe u
AljsFes. B xommosutax AlMg-Ni u AIMg-Ti mabmopaercst noxoxas KapTHHA 00pa3oBaHU
CTPYKTYpHO-(Ha30BOTO COCTOSHES ¢ 00pa30BaHUEM HHTEPMETAUTHAHBIX HAHOPa3MEPHBIX JaCTHI
cocraBoB AlNi, AlTis m AlTi. Ha ocHOBaHMH IOIYy4YCHHBIX JaHHBIX 00 OCOOCHHOCTSAX
GopMHEpOBaHHS  CTPYKTYpHO-(A30BOrO  COCTOSHHS ~ KOMIO3UTOB  ObUIa  NpEIOXKeHa
(ernoMeHOIOTHYECKAs MOJENb CTPYKTYpoOoOpa3oBaHHMs B KOMIIO3MIMOHHBIX MaTepHallaX
cucuteM AlMg-(Cu, Fe, Ni, Ti) npu GbprKIHOHHO# IepeMermrBatoned 00padoTke.

[Toka3zaHo, 4TO MOIYYEHHBIC KOMIIO3UTHI 00JIaIaf0T IOBLIIIEHHBIM IPEIEIOM MPOYHOCTH
[0 CPaBHEHMIO C HCXOJHBIMH MarepHalaMy, OJHAKO IIOBBINICHHE KOHIEHTPALMH HaCTHI
ynpoussromux (a3 HeraTMBHBIM 00pa3oM BIHAET Ha INTACTHYHOCTH IONYYEHHBIX KOMIIO3HTOB.
MUKPOTBEPIOCTH MONYYaeMBIX KOMIIO3UTOB yBenudusaerca Ha 20% mpu BBeIeHHH JacTull Ni,
Ha 25% npu BBeneHud vactuil Ti u moutm Ha 100% NPOHCXOAMT yBeNMYEHHWE IpH HoOaBKe
gactun, Fe. TpuGonorudyeckue CBOWCTBA IONYYCHHBIX KOMIIO3UTOB YIIydINAIOTCS 34 CYET
HAKOIUIEHUsS] MHTEPMETAUIMIHBIX YIPOUYHSIOMUX (a3, CHIKAs H3HOC II0 CPAaBHEHHIO C
uexomueiM crmiaBom Ha 40-45% s xommosutToR AlMg-Fe, Ha 15-20% — Ui KOMIIO3HTOB
AlMg-Ti u na 30-50% — mnsa xommo3utoB AIMg-Ni.

Crenenb JOCTOBEPHOCTH Pe3yAbTATOB HCCICI0BAHMSL.

JIOCTOBEpHOCTh ~ HCCIIEOBaHMK  OOeclieunMBaeTCs  IPUMEHEHHEM  COBPEMEHHBIX
0OIIEN3BECTHBIX METOJI0B (H3UIECCKOTO MaTEpHallOBEICHHUS NPH HCCICIOBAHUM CTPYKTYpHI H
CBOMCTB, MCCIENOBAHUS IPOBEIEHBI Ha ceprudumupoBanHoM obopynoBanuu. IlomydeHHble
IAHHBIE HEe IIPOTHBOPEYAT pe3yiIbTaTaM, HMEIOIIHMCS B COBPBMGH-HOI?I HAy4HOU JIHTEpaType.

Hayunasi HOBH3HA.

Beute TOJTydeHbI 3aBHCHMOCTH CTPYKTYPHI M (Da30BOTO COCTOSHHSA, a TaKKe CBOMCTB
KOMITO3HUTOB, MOJIy4eHHBIX MeTogoM PITIO, B 3aBHCHMOCTH OT 0OBEMHOM HOH MeIH, JKeiesa,
HHKesI ¥ THTaHa. YcraHoBieHo BiuusHue ®IIO Ha CTpyKTYpy, CBOMCTBA, (ha30BBIH COCTaB U
MEXaHHYCCKUE CBOMCTBA KOMIIO3UTOB Ha OCHOBE AIFOMHHHUEBO-MArHHEBOTO CIUIaBa. BBIABICHO
YBEJIMYEHHUE H3HOCOCTOMKOCTH KOMITO3HIIMOHHEIX MaTepuaioB cucteM AlMg-(Fe, Ni ,Ti) nytem
YMEHBIICHUS TONIOHHEI JAe(OPMUPOBAHHOTO CJIOS, TaK KaK IPOMCXOIUT HAKOIUICHHE
HHTEepMEeTAUTMAHEIX (a3 B Tpubocioe.

Teopernyeckasi 3HAYUMOCTDh HCCIAEAOBAHUSA. Pe3yIbTaTl IUCCEPTALIMOHHON PaboOTHI
BHOCSIT BKJI4J B CYIIECTBYIOINIHE IPEACTABICHUS O CIIOCO0aX IOIyUeHHS KOMIIO3HIIHOHHBIX
MarepuajgoB Ha OCHOBE AIIOMHHHEBO-MArHHEBOTO CILIABA C BBEICHHEM ITOPOIIKOB YHMCTHIX
meraimioB Cu, Fe, Ni u Ti meromom ®IIO. PabGota MOXET NpeACTABIATH CYIIECTBEHHOE
3Ha4YeHHE IIPU [POBEJEHWM JAIBHEUIIMX MCCIEIOBAHUN Kak B 00IaCTH IOJyYEHMS

KOMITIO3HIIHOHHBIX MaTepHuainos, Tak H obnactu HCCIIeIOBAHUMN (l)pHKLIPIOHHOITI



nepeMelmBarome  06paboTKM, Tak KaK OIMCHIBAET OCOOCHHOCTH CTPYKTYPHO-(ha3zoBOro
cocrostaust OITO-KOMIO3UTOB HA Pa3NHYHBIX MacIITaOHBIX YPOBHSX, a TaKXKe YCTaHaBIMBAECT
B3aMMOCBS3H MEXAY CTPYKTYpPOH U MEXaHUUYECKUMH, TPUOOIOTHIECKUMU CBOMCTBAMH.

IpakTHYyecKkas 3HAYUMOCTH. [IpOBEICHHBIE HCCIIESIOBAHUSA BO3MOXKHOCTEH CO3MaHHS
KOMIO3UIMOHHBIX MarepuainoB MerogoMm PIIO Ha ocHOBE AlOMHHHEBO-MATHHEBOTO CILIaBa C
nobGaBieHHEM IIOPOIIKOB MEJH, JKell€3a, HUKEIS W THTaHa SBIAIOTCA XOPOINeH OCHOBOM I
JaBHEHIIero pa3BUTHA TEXHOJOTMH IPOMBINUICHHOTO IPOMU3BOJCTBA TPHOOTEXHUYECKUX
M3ICNHi W3 TOMOOHBIX KOMIIO3UTOB JUIi WX TPUMEHEHHWS B AaBTOMOOMJIBHOH U
CYAOCTPOUTENBHOHN OTpacisix.

CooTBeTcTBHE COAepKaHHA aBTOpedepaTa CoACPKAHUI0 JUCCEPTALUH.

Texcr aBTOpedepara MOITHOCTHIO OTpaXkaeT COAEpPIKAHHE, OCHOBHEIE II€TH U BBIBOJBI
JIACCEePTAIIMOHHOMN pabOTHL.

3ameqanus mo pabore

1. B derBeproifi riaBe TOKazaHBI pacueThl KodhdHULIMEHTAa BapHalMK Ul
XapakTepu3ali OJHOPOJHOCTH CTPYKTYPBL, IPH 3TOM KO3()(UIIMEHT IOKa3hIBAeT 3HAYCHMUS,
COOTBETCTBYIONIHE BBICOKOM HEOJHOPOAHOCTH Jake IOCIE YeTHIPEX MPOXOJOB 00pabOoTKH.
Hackonpko MOXKHO JaHHBIH ITOKa3aTeNb MPUMEHATH K MOI00HBIM MaTepranam?

2. B pabGore mnpHCYTCTByeT B OCHOBHOM KAUeCTBEHHAs OLECHKA COICPIKAHHS
HHTEPMETA/UIMIHEIX coeiuHeHnil. Bo3moxHo, paborta Opuia 661 6onee uHbOPMATHBHOM, eciu
Obl OBUIM TPEICTABNCHB! KOJNMYCCTBCHHBIC MaHHBIC O COAEPKAHMH WHTEPMETAILIHIHBIX
COEIMHEHHUIH.

3. B mpeamocnemEeM pasjene 4YETBEPTOW TIJIAaBBI IIPEACTABICHBI CXEMBI 3BOJIOLMH
(GopMupoOBaHUS CTPYKTYPHI TPHOOCIOEB HCXOIHOIO CIUIABA M KOMIIO3HUTHBIX MATEPHAIOB HA €ro
OCHOBE B XOJI€ TPHOOJIOTHMYECKUX HCHBITaHUH. OIHAKO SKCIEPUMEHTAILHO ITOKA3aHBI JIMIND
ITOCJIEJIHHE ITAIIBI JAHHO! SBOJIOLIUH.

4. Ha pucynke 4.48, 6 OTCYTCTBYIOT JOBEPHTENBHBIC HHTEPBAIBI U KOd(duuuenTa
TPEHUA.

OrMeueHHBIE 3aMEYaHHs HC BIMAIOT HA HAYYHYIO LEHHOCTH ¥  IIPAKTHYECKYIO
3HaYUMOCTb, HE CHHXKAIOT O0IIEH MMOIOKUTEIbHOM OIEHKH AUcCepTanuoHHoi pabotTsl Kaskena
E.O. 1 IMEIOT MUCKYCCHOHHEBIN XapakTep.

Huccepramuonnas padora Kmspkesa E.O. mo cBoeMy cozepixanuio, IensM, 3agadaM
MOJIOXKEHHAM, BBPIHOCHMBIM Ha 3alUTY, IMOJHOCTHIO COOTBETCTBYET I. 1, m. 5, m. 6 macmoprta
Hay4HOH criernuanbHOCTH 1.3.8. Pu3nKa KOHJCHCHPOBAHHOIO COCTOSHUS (TEXHUYECKUE HAYKH).

3akiaouenne

Huccepranmonnas pa6ora Kmspxesa E.O. «Mexanusmsl GOpMHPOBAHHS CTPYKTYPHO-

(}a30BOro COCTOAHMST KOMIIO3UIMORHEIX MaTepHaoB cucrem Al-Mg-(Cu, Fe, Ni, Ti) B mpomecce

(puKIEOHHON  mepeMemMBaIOmEd  00paGOTKH»  COOTBETCTBYeT TpeboBaHwsM  1i.9-14



«llonmoxxeHuss O NPUCY)KOCHUH YUYEHBIX CTEHEHEei», YTBEPXKICHHBIM ITOCTAHOBIEHHEM
IlpaButensctBa P® Ne842 ot 24.09.2013 r. Oma sBusercs 3aBEPUICHHOM HAy4HO-
KBATH(HKAIMOHHOW paboTodl Ha aKTYalbHYI0 TeMy, CBS3aHHYI0 C H3TOTOBICHHEM
KOMITO3HTHBIX MAaTEpPHANIOB C AaIIOMHUHHEBOM MAaTpUIIEH, YTO SBISETCS NEPCIECKTUBHBIM
HalpasJeHUeM B 001aCTH CO3[aHHs HOBBIX MaTepHAIOB. PaboTa CONEPKAT HAYIHYIO HOBU3HY U
NPaKTHIECKYIO0 3HAYUMOCTh. ABTOp Jauccepranuu Kusoxer EBrenumit OneroBud 3acirykKuBaeT
IIPUCY KACHUs YIEHON CTEIIEHU KaHAu1ara TEXHHYECKUX HayK 1o crenuansaocty 1.3.8. Ousuka

KOHICHCHPOBAHHOI'O COCTOAHHK .

CornaceH Ha BKJIIOYEHHE CBOMX TICPCOHAIBHBIX NAaHHBIX B AOKYMCHTBI, CBA3AaHHBIC C

paboToii UCCEPTAIIMOHHOIO COBETA U UX JAIBHEHINYIO 06paboTKy.

[Ipodeccop xadenpsl HpHKIATHON MEXaHHKM W MaTepHanoBeneHus DenepaabHOro
rOCYZApCTBEHHOTO  OOIKETHOIO Oﬁpa.'_:'.OBaTCJIbHOI‘O YUpEXICHUS BHICIIEro 00pa3oBaHUs
«Tomckuil TOCYyHapCTBEHHBIM apXHTEKTYPHO-CTPOMTENLHEI yHUBepcuTeT» (PI'BOY BO
TI'ACY), moktop Qusmko-maremarnyeckux Hayk (01.04.07 — ®usuka KOHIECHCHPOBAHHOTO

COCTOSIHUA), Ipodeccop.

Anarommit Anatonbesud Kitororos
®I'BOY BO «Tomckuii rocynapcTBeHHbIH
aApPXUTEKTYPHO-CTPOUTEIILHBIA YHUBEPCHTET
634003, r. Tomck, . Consnas, 2,
Tem.: +7 (3822) 65-42-65, E-mail: klopotovaa@tsuab.ru
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