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OT3bIB BEAYUIEA OPTAHU3AIINH
Ha iccepraunonnyio pabory Muposoro IOpus Anekcanaposuya
«Kepamuueckue KOMMo3uimonHble MaTepuasibl ¢ BLICOKOH TPEIWHOCTOWKOCTHIO
Ha 0CHOBE kapOua, okenta u Gopuna UMPKOHUsY, NPCACTABJIEHHYIO HA COMCKaHWE YYEHOI
CTENeHW Kanaunara TEXHHUUYSCKHX HaYK

no crieumanbhocty 2.6.17. Marepuanosenenue (tTexHuueckue HayKH)

AKTYya/lbHOCTD JIMCCepPTALMH

Huccepraumnonnas pabora Muposoro 10.A. nocesimena aKTyajllbHOM TeMe — paspaGoTke
KEPaMMUCCKUX KOMMO3UTOB C BBICOKOMH TPELMHOCTONKOCTBIO, 4TO OTKPBIBAET HOBbIE BO3MOKHOCTH
JUIsl PACLIMPEHUs 0BMacTell MCHONb30BAHUS KePaMUKH B SHEPreTuke, MallMHOCTPOEHUU, aBHa- W
PAKeTOCTPOEHHH. M3BeCTHO, uTO Temneparypa maasieHus GoJbIIMHCTRA KE€PaMHK CYLIECTBEHHO
BbILLIE TEMNEpaTypbl MUIABIEHMS METAIIOB U CIITABOB, YTO CTABUT MX B MPHOPUTETHOE MOJIOIKEHHUE B
KauCCTBE MaTepHanoB JUis BLICOKOTEMIEPATYPHBIX MPHIOKEHHIA. HusenupoBaune ummanenTHoit
XPYNKOCTH KEpaMMYECKHX MATEpPHAOB SIBIISETCA aKTyaibHOM 3ajaueii ans 60abloro yucna
uccnenosannid. B pabote nokazana Bo3MOMNKHOCTS CHHEPIreTHYECKOro ACHCTBHMS MEXaHU3MOB
YBEIMUCHUS TPEWMHOCTORKOCTH, peayn3yiomuXCs Ha pPasHbIX YPOBHAX CTPYKTYPHOH Hepapxuu
KepaMHUeCKuX Komnosutos. Ha npumepe kommosutos Ha ocoBe ZrQO» ¢ BKIOUEHUSIMH 4acTUIL
FCKCAroHa/IbHOTO  HUTPHJA  OOpa, MHOTOCTEHHBIX YIIEPOAHBIX HaHOTpYOOK mokaszaHo, 4TO

YBEIHHUEHNE TPELIMHOCTORKOCTH 0fecreunBaeTes KOMOUHalKel TPeX IHCCHNATHBHBIX MEXaHU3MOB
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— TETParoHalbHO-MOHOK/JIMHHBIM  MEPeX0/IoM B marpuue 7ZrOz, «MOCTHKOBaHHEM) TpeLLUH
HAHOTPYOKamMu W auccunaumeli sueprum TPelHH Ha ciabbix rpaHuuax uurepdeiica «MmaTpuua-
HU3KOMONy/IbHOE BKitOueHMe». B komnosurax Ha ocHoBe coeannennii ZrC u ZrO, 3a cuér
BIJIFOUCHUH YIIIepoa U rekcaroHanbHoro HUTpH A Bopa peanusyercs MexaHusm Kyka —opona o
NPUHLKAITY MCCUMALMK DHEPIUM TPEILIMH HA UX Oudypraimio nnn orkionenue na OTHOCUTEJIbHO
cnaboi rpaHuLe pazaena MEKY HU3KOMO/LYJILHBIMH BKAFOUYCHUAMM K BbICOKOMO1YJILHOW MaTpHLeii.
[IpucyTcTBre MHOrOCTEHHBIX YTIIEPOAHBIX HAHOTPYOOK B MaTpule ZrO» obecrneunpaer JUCCHTIALIHIO
JHCPTHN TPEUIMH 32 CYET KMOCTHKOBAHMSY» M BBITArMBAHUS HaHOTPYOOK M3 BBLICOKOMOYNIbHOI
MaTpuLlbl W WX MOCHOWHOTO pacKpyuupaHus. YBeluueHHe TPEUIMHOCTOMKOCTH KEepaMHUYECKHX
komnosutoB ZrB>—SiC npu Hopmanbibix TEPMHUUECKUX YCNIOBUAX oOecneunBaeTcs TOPMOXEHHEM
TPCUIMH Ha BHYTPEHHUX TpaHULAX pasfiena, ¢ MOBbILICHHEM TEMIEPaTypbl, 3apOKAEHHUIO H
PactipOCTPAHEHHIO TPELIHMH, HAPAAY C OTKIOHEHHEM TPELLMH HA BKIIOYEHHSX SiC, npoasuskeHuto
TPCUIMH NPENSTCTBYET XUMHKO-PEaKiIHOHHOE B3aUMOACHCTBHE MCIKY KOMINIOHEHTaAMH KOMIIO3UTA C
00pasoBaHMeM BSA3KOro 6OPOCHINKATHOrO cTekna. Takue KOMITO3UThI UMEIOT BAXKHOE 3HAYCHHE HE
TOJIBKO B KaY€CTBE TEMN03ALINTHBIX MATEPHAIIOB, HO H B Y3/1aX HHTCHCHBHOIO TpUOOCONpPSIKEHUS.
Hayunas noBu3sna noayvenunix pe3yJbTaToB

B pesysbTare BbINONHEHHs HayuHBIX HCCEnOBaHMi] aBTOPOM JIMCCEePTALIMOHHON paboThl,
MOJYHYEHBI CIElYIOIIHE PE3YIbTATDI

PaspaGotan  mayumbiii  noaxom  yeenuuenus TPCUIHHOCTOWKOCTH  KEPAMHUYECKUX
KOMIO3MLMOHHBIX MATEPUAIOB €  reTepOMOLYIbHOMN CTPYKTYPOH Npyv AMCCHNALMM dHEPrum
XPYNKOro paspyLIeHUs Ha OTHOCUTENLHO C1abbIX rpaHuLax MEIKLy BBICOKOMO/1YIbHOM MaTpuLei 1
HU3KOMOYJIbHBIMH BKJIIOUEHHUSIMH.

Ha npumepe kepamuueckux KkomMnosuros mna octoBe ZrO; jnokasaHa s¢pdekTuBHOCTS
CHHEPreTHYecKoro eHCTBUS MEXaHW3MOB AMCCHNALMH dHEPIHH TPEIMH HA Pa3HBIX YPOBHAX
CTpYKTypHO# wuepapxuu. [lokasaHo. 4TO B KepamMMUECKMX KOMMO3MTAaX Ha OCHOBE JIMOKCH/A
HMPKOHUS € BKIHOYCHUSIMH MHOTOCTEHHBIX YIIEPOAHBIX HAHOTPYGOK M YacTHIL reKCaroHajJlbHOro
HUTpUIA 0Opa BLICOKAs TPEHIMHOCTOWKOCTh OOECIeUHBACTCS AMCCUNauMen dHepruM  Ha
TETparoHanbHO-MOHOKIIMHHBII repexojt, OGudyprauueii Tpewmn Ha rpaHMLIaX pasfesna MaTpULbl C
BKIOUCHUAMH  A-BN  u  «mocTiKkoBanuemM» Tpemun  na YPIEPOAHBIX HAHOTpYOKax W  ux
pacKpy4YMBaHUEM.

YCTaHOBNEHO, UTO BLICOKAs TPELIHHOCTONKOCT KepaMH4ecKux Komnosutos ZrB,—SiC B
YCHIOBHAX BLICOKMX TEMIEPaTyp B KMCIOPOji0coAepKaileii armocdepe obycobnena koMGHHaLMe
ABYX MEXAHW3MOB, NpPENATCTBYIOMX PA3BUTHIO TPEILMH, - TOPMOKEHHE HA BKIIOYEHHSX SiC 1

XHMHKO-pEaKIIMOHHOE B3auMojelicTBHe KOMITOHCHTOB KOMMNO3KTa C 06pﬁ30BaHHeM



GopocunnkarHoro crekna.  OGpasosarine GopocuinkarHoro crekna obecreunsaer BBICOKYIO
H3HOCOCTOMKOCTL  KEPAMMYECKHX  KOMIIO3HTOB  ZrBr—SiC g YCIIOBUSX  MHTEHCUBHOTO
TpuboconpsiskeHus.

Teoperuteckas n npakTuaeckas snaunMocTs paGoTeI

[Tonyuennbie pesynbrarel BHOCAT BKIAA B pasBuTHE npeacTaBienuii 0 MeToaax ynpasneHus
TPELUMHOCTOMKOCTBIO  KEPAMMUYECKHX  KOMIIO3HLHOHHBIX MaTepHaioB M MX CIOCOBHOCTH K
AMCCHNALMN  SHEPruW 1pu  1eOpMALMM M paspyileHHH. Y CTaHOBICHHbIE 3aKOHOMEPHOCTH
PACLIMPSIOT NPEACTABNCHHUE O BAHSHUH BKIIOUEHHH B BHICOKOMO/IY ThHBIX KEpPaMMUECKMX MaTpHLax
Ha MX (PM3MKO-MEXaHHYECKHE XaPaKTEPUCTHKIL,

Ipaktiueckas ueHHOCTL pesyILTaToB AMCCEPTALHONHONO MCCIIEN0BaHUs 06yCOBIeHa TeMm,
HTO: MO/lyYEH KJIACC reTepOMOYIbHBIX KEPAMUUCCKUX KOMIO3HIMOHHBIX MAaTepuanoB ¢ BBICOKOH
TPeLHHOCTOlKOCTbIO (0 7 MIla m'?), oBecneunaemoii auccnnauueii SHEPrUM  XPYIKOro
PaspyMICHHA Ha rpaHMLAX pa3fieNia BbICOKOMOYITbHAA MaTPHLA — HU3KOMOZY IbHbIe BKIIOUEHHs Ges
CHIDKCHNA TBEPAOCTH MaTepHalla; JI0KA3aHA BO3MOXHOCTh YNPAB/ICHUS TPEHMHOCTOHKOCTHIO
KCPAMUUECKNX  KOMIOSHLMONHBIX  MATEPHANOB  NOCPENCTBOM  CHHEpTETHUECKOro  1eHCTBHS
AMCCHIIATHBHLIX MCXAHW3MOB HA PA3HBIX YPOBHAX CTPYKTYPHOH MEpApXHH, B TOM UHCIe OKA3aHa
BBICOKAA M3HOCOCTOMKOCTL KepaMUuecKux Komnosutos ZrBr—SiC B ycnoBusX MHTEHCHBHOIO
TpuboconpsikeHus, obecrieunBaeMas  KOMOMHALMEH  MeXaHU3MOR AMcCHnaLuell  Heprum:
TOPMOXCHWEM  TPEWMH  HA  BKIOYCHMAX Kapbuia KPeMHWS M XHMHKO-PEAKIMOHHHIM
B3aUMOJIEHCTBHEM KOMITOHEHTOR.

Tonyuennbie B auccepraumonnoii paGote Kepamuueckue KOMIO3MUMOHHbE MaTepuanbi ¢
BICOKOW  TPELUMHOCTOMKOCTBIO  OTBEUAIOT COBPEMEHHBIM TpeGORaHHMSM, NPEABABNACMBIM K
KOMIMOSHTAM B y3Nax MallMH M MEXaHW3MaM BBICOKOIHEPrETHUECKUX CHCTEM, 06/1afalomuMit
CMOCODHOCTLIO K MCCHIIALIMHK GOTIBLIOTO KOJMUECTBA SHEPIHM BO BPeMs MPOLECCOR Aepopmaiuu u
Pa3pYLICHHA U IGMOHCTPHUPYIOLILHX TICEBI0-TIIACTHYHOE I0BE/ieHHe NPU AeOPMALIMH H paspy WeH N
C OTCYTCTBMEM KaTacTPO(UUECKOro paspyuleHHsi NOCe TOro, KaK HAMPSKEHHE 10CTUIAeT CBOSIo
MKOBOTO 3HAYEHHS.

Ouenka 10cTOBEPHOCTH H 0GOCHOBAHHOCTH HAYHBIX BHIBOIOB

HlocTOBEPHOCTH M 060CHOBAHHOCTh NOJTYYEHHBIX PE3YJIbTATOR OCHOBBIBACTCS Ha dbusnueckom
000CHOBaHMM NPOBEACHHBIX KCIIEPHMEHTOB, HCIOIB30BAHNN KIIACCHYECKHX IKCTEPUMEHTANbHBIX
METO/I0B  HCC/IC/IOBAHNA  MATCPHANIOB 1 COBPEMEHHOTO  0GODYIOBAHMS, BOCTIPOM3BOAUMOCTH
OKCMEPUMEHTANLHBIX NAHHBIX, KAYCCTBEHHOM M KONHYECTBEHHOM COOTBETCTBUM © Pe3ysTAaTaM,
NPUBEACHHBIMHU B IUTEPATYPE, N HCIIOJIL30BAHHEM KJIACCHUECKMX METOA0B CTATHCTHYECKOrO AHATH3A

IKCMIEPHUMEHTATBHBIX JIAHHBIX.



Obmas xapakrepneruxa AMCCepTAlHH

Huccepraunonnas pabora Muposoro 10.A. coctour 13 BBECHUS, 4 raB, BLIBOJIOB, crivcka
JINTEPATYphl M3 232 LUMTHPYeMbIX MCTOYHMKOB, PaGorta Conepkut 145 crpanun, Bkmouas 77
PHUCYHKOB, 6 Tabnu 1 2 npuaoKeHus.

Bo BBeaenun o6ochosana AKTY4NLHOCT BLIOpAHHOM TEMbI, chopmynupoBausl Lens, 3anaun
MCCIICIOBAHMI 1 METO/IbI €€ J0CTHHKEHMS, TT0Ka3aHa HAyUHas HOBH3HA M NPaKTUYECKas LEEHHOCTS,
M3NOXMEHBI MOJIOMKEHUS, BLIHOCHMBIC HA 3alUMTY, NpuBesicHbl anpobauus paGoTsl Ha Hay4HbIX
MEPONPUATHSAX, NyOJuKauMu W anuubii BKIag COMCKaTeis, OMUCAHO COMAEPHKAHME M 0OBEM
quccepraumu.

[lepsas rnasa nocesimena aHan3y TEKYHIEro COCTOSHUS Hayku B obiacTu MOy YeHUs
KCPaMUYCCKMX KOMIMO3MUMOHHBIX MATEPHATIOB C BBICOKON TPEIMHOCTOMKOCTLIO. [lpencrasnen
AHAIUTUYECKUI 0030p, M3JIOKEHHBII HA OCHOBE (ynnamentansHoi JIATEPATYpbl, Tak W Ha
AKTYaJIbHBIX HAYYHBIX CTATLAX, MOHOTPA(PUSX M KHHIaX, MOCBALIEHHBIX OCOBEHHOCTSM XpyNKHX
KEPaMHYECKHUX MaTpuUll HA OCHOBE MeTaioB [V-V rpynn. beuio yeranoBieHo, uto kepamuueckue
Marepuajibl Ha OCHOBE TYTOMJIABKHX COCAMHEHM UMPKOHUA — okcuaa, kapbuna u auGopuna —
LIMPOKO  BOCTPEOOBAHBI MPH  M3rOTOBNCHUH W3ACTHH M HIEMEHTOR Pa3NMYHOro HasHa4eHus.
[TpucyTcTBHE HN3KOMOLYIBHBIX BKIIOYCHHIT B BLICOKOMOYJIbHBIX KEPaMMYECKHX MaTpulax Ha
OCHoBe MeTanioB V-V rpynn okaseiBaioT BausHue na TPEIIMHOCTOMKOCTE  MOC/IEIHUX.
[pakTuueckuii  uuTepec mnpeacrasasior cna6o OTPDKCHHBIE B COBPEMEHHON suTepaType
CHCTEMOOOpAsyIOlMe JIaHHbIC O BJIMSHMM [00H BKIIOYEHMH B LIMPOKOM JiManasoHe, Kak
HU3KOMOZY IbHBIX (A-BN, yruiepos), Ttak u BbicokomoayibHbix (MYHT, SiC) Ha wusmeHeHue
KPHUTHYECKOro Kod(pQHUIMeHTa MHTEHCHBHOCTH HANPSIKEHHI B 3aBEIOMO XPYNKO# Kepamuke.

Bo Bropoii riase cdopmysuposana uens PabOThI 1 NOCTABNEHBI 324K IS €€ JOCTHIKEHHUS.
llpeacrasneno onucanne matepuanos, Mero108 ux MONYYEHHUsI U UCCEIOBAHMS.

B Tpetbeii rnaBe npuseaennl pesynbTaThl o BANSHUK MEXaHHYECKOH aKTUBALIMK HA CTPYKTYpY
1 cBokcTBa nopomkos ZrC n #-BN. B ToM umcrie onucans CTPYKTYypa, CBOWCTBA U MEXaHM3MBI
YBETMUCHUSA TPELIMHOCTOHKOCTH IETEPOMO/YIBHBIX KEPAMHYECKMX KOMIO3UTOB Ha ocHoBe ZrC u
ZrO; ¢ BKIIIOYEHUAMH TEXHHUYECKOTO yriepoaa, 2-BN n MHOTOCTEHHBIX yI1epoaHbIX HaHOTPYOOK.

B uereproii rmase npusencHsbl PE3ynbTaTbl WCCIEJIOBAHMI BIMSHUA MeXaHWUYECKOi
aKTMBAaUMK Ha CBOWCTBA MOPOLIKOBOI cuctembl ZrB), cpoiicTsa kepamukn ZrB; u kepamuueckux
KOMNo3UTOB ZrB2—SiC, B ToM unciie cBoicTBa M CAMOBOCCTAHOBIEHME KEpPaMHUUeCcKoro KoMIo3ura
ZrB>—SiC 20 06beMH. % u noseicHue FETCPOMOZYIbHBIX KOMN03UTOB ZtC—(C/h-BN) 3 06BemMH.%

B YCIIOBUAX TPHOOCOMNPSIIKEHUS.



3asepinaercs paGora sakmoueniem. CAC/IAHHBIM 1O pe3y/IbTaTaM JMCCePTALMOHHOIO
HCCIICI0BAHUs W ABYMSI TIPUIIOJKEHUSIM.

CrpykTypa auccepraiyu NAPAKTCPUUPYETCA NOJHOTOH M efuHO06pasHeM H3/I0KEeHHUS.
ABTOp uMeeT npeacTasienue o COBPEMEHHOM COCTOSIHIH B 0011aCTH NIPOBEAEHHOTO HCC/IECIOBAHYS.
O6bekTbl U MeTosbI MecenoBaHuii ABIAOTCS akTyanbHbiMK. HoBble nonyuenusie pe3yneTarsl
ONPEACTAOT HAYUHBIH HHTEPEC K paboTe M MepCneKTHBLI KX NPaKTHYECKOro NpUMEHEHNUsI,

ABTOpedepar AuccepTalnM M0JHOCTBIO COOTBETCTBYET OCHOBHOMY TEKCTy AMCCEPTALMH U
0MyOnMKOBaHHBIM paboTam.

Pesynbrater quccepraumn 0ny0JIMKOBaHbI B 8 pelieH3upyembIx paborax, u3 Hux 4 crateu B
KypHanax u3 nepeuns BAK, 4 cratbu B ypHanax TIEPBOro KBapTHis bubnuorpaduueckux 6as
AaHHBIX LMTHpOBanns Web of Science u Scopus. Yposens anpobalnn pe3ysibTaToB paGoThl
cooTBeTcTByeT TpeboBaHusm BAK Pd.

3ameuanus no auccepraunonnoii pabore

1. Bpasaene 1.1 n 1.2 npusenenbi PHCYHKH M3 JIMTEPATYPHBIX HCTOUHHKOB HU3KOTO KAa4yecTsa, CTp.
15, cTp. 26.

2. B pazsene 2.2 ne yKazaHbl HHACKCDHI Muinepa Juisi peHTreHorpaMmbl MOpOLIKa TEXHHYECKOTO
yraepoja.

3. B pasgene 3.2 wu 33 ne ans Beex POM-u3o0paxenuii crpykryp reTePOMOAYbHBIX
KEPaMHUICCKUX KOMIMO3HTOR NPUBEACHDI MOSCHSIOUINE TTOAMUCH JUIs MaTpUYHOro Marepuana u
BKIIIOYCHHH, cTp. 68, cTp. 70.

4. B paspene 3.2 npuBOAMTCS OMUCAHME MEXaHUUCCKHX CBOWICTB A1 MOJIyYeHHbIX B pabore
FETEPOMOAYILHBIX KOMIO3HTOB, OJHAKO HE MPUBEACHO MOSCHEHME TS MOAYJs YOpPYrocTtH
KapOuaa LMPKOHMA, 3HAUEHUs KOTOPOTO PasMTENbHO OTIMYAOTCS MpU UCNOJIL30BAHUM JBYX
METOJ0B HUCCJICI0BAHMS.

3akawuenne

Jlucceprauus cootseTcTBYET OPMYIIE CNEUManbHOCTH «Marepuanosenenue» u nacnopry
cneumanbHoctn  2.6.17: n. | «Paspaborka HOBBIX META/UTMYECKHUX, HEMETAJUIMYECKHX H
KOMTIO3MLMOHHBIX MATEPUANIOB, B TOM YHC/IE KaMMINAPHO-NOPUCTBIX, C 3a]aHHBIM KOMILIEKCOM
CBOWCTB MyTeM YCTaHOBJICHHA (yHAAMEHTANbHBIX 3aKOHOMEPHOCTEH BJIMSIHMSL IMCNIEPCHOCTH,
COCTaBa, CTPYKTYpbl, TEXHOJOTHH, A TakkKe OSKCIJIYaTallMOHHBIX M MHBIX (akTopoB Ha
(yHKUMOHANBLHBIE CBOWCTBA MaTepHalioB. Teoperuueckne u skcnepumentanbHble MccnenoBaHus
(pyHIaMEHTANLHBIX CBsi3eil COCTaBA M CTPYKTY bl METAJIJIHYECKUX, HEMETANIMYECKMX MATEPUAIOB H
KOMIO3HTOB C KOMIJIEKCOM (PM3MKO-MEXaHWYECKMX W 9KCIUIYaTALMOHHBIX CBOHCTB C LEJbIO

obecneyenus HaJIEKHOCTH M [I0JTOBEYHOCTH AeTanei, M3[CJHH, MallMH W KOHCTPYKLMH



(XMMHt{eCKoﬁ, HeTeXuMHUECKOii, IHEPIETUUECKOI, MaUIHHOCTPOUTENIbHOM, Nerkoii, TEKCTHUALHOA,
CTPOMTENBHOW)»; n. 2 «VYeranorienue 3aKOHOMEPHOCTEH  (PMBUKO-XUMMUYECKHX | (puzmko-
MEXaHMUYECKHX MPOLECCOB, IPOUCXOAMILNX B FCTCPOTCHHLIX M KOMIO3MUMOHHBIX CTPYKTYpax»; W
n. 4 «Pa3paborka Gusnko-xumnueckux 1 (pusmKo-Mexanuyecknx npoueccos (hopmMupoBaHms HOBBIX
METATUYECKUX, HEMETAINYECKUX U KOMITO3ULIAOHHBIX MaTepuanoB, 00NafaloIMX YHUKAILHBIMUA
(GyHKUHOHANBLHBIMY, (pusuko-mexanuueckumu, OMomMeanLMHCKUMH, IKCIUTyaTallUOHHBIMH U
TEXHOIOrNIECKMMH CBOHCTBAMU, ONTHMANILHOMN CE6ECTOMMOCTHIO U SKOJIOrHYECKOH YMCTOTOMY.

Taknum oBpasom, auccepraumoninas pabora Muposoro IOpus AJNeKCaHIpoBHua, sBISETCS
3AKOHYCHHBIM HAYYHBIM HWCCIICIOBAHMEM, BBIMOAHCHHBIM HA aKTYallbHYI0 TE€MY Ha BbICOKOM
MeToauueckom  yposHe. [lo yposHio peiiaembix 3apau, HayuYHOM HOBM3HE, TPAKTHYECKOi
3HAYUMOCTH, OOBEMY MONYUYEHHbIX PE3y/IbTATOR AnccepTallonHas  pabora  «Kepamuueckue
KOMIOSHLIMOHHBIC MaTepuaibi ¢ BLICOKON TPEUMHOCTONKOCTHIO Ha OCHOBE Kapbuna, okcuaa u
bopuaa UMPKOHUS» COOTBETCTBYET kpurepnsam «llonoxenus o npucysxciennu YUEHBIX CTeneHe,
YTBEPIKACHHOTO nocTaHosiienuem lpasutensersa PO or 24.09.2013 No§42 (pea. OT 11.09.2021) u
YAOBJIETBOpsieT Tpebosaumsam BAK P®, npeabasiseMbiM Kk KaumaaTckum aucceprauuaMu (.9
[lonoxenne o nopsaxe NIPUCYIKICHUSA  y4eHbIX cTeneHe), a ee aBrop — Muposoii  FOpwii
AJIEKCAH/IPOBHY — 3aCITYKUBACT NPUCYIKACHHE YUCHOI CTeneHu KaHAu/1aTa TeXHHUYECKUX HayK no
CHeLMaNbHOCTH 2.6.17. Matepuanonenenme (TexHUYECKHE HAYKH).

OT3bIB NOAroTOBNEH CTApLLIM HAYYHBIM  COTPYAHMKOM, 3aBEAYIOLIUM CEKTOPOM HOBBIX
MATCPHANIOB ¥ TEXHOIOTHH, 3aMECTUTEIIEM IMPEKTOPA 110 HAYYHOI pabore k.1.H. Kamanuesbim U.C.

Huccepraumonnas padora u comepikanne 0T3b1Ba 00Cy#aeHbl M 0100pEHBI Ha 3ace aHnu
Hay4HO-TeXHU4eCKoro cemunapa Otaena Qusnyeckux npobliem MauHocTpoenus UMAILL VpO
PAH, nporokon Ne 272 or 30 nosiGps 2023 ropa.

IlpucyrcrBoBano na 3acenannu 17 uenosek.

Pesynerarbl ronocosanus: «za» - 17; «MPOTUBY - HET; «BO3JIEPIKAIOCH) - HET.

Crapuiii  HayuHelii  corpyanuk, 3aBEAYHOLIMIA
CCKTOPOM  HOBBIX ~ MATEPUAIOB U TEXHOJOIHUi,

3aMECTUTENb IMPEKTOPA MO HayuHOH paboTe, K.T.H. H.C. Kamanuen




[pencenarens  cemunapa  Orpena (puznuecknx

npodsiem MaLIHHOCTPOEHUS, 3aBeYHOLIH i

3 7
nabopaTtopuei MUKpOMEeXaHHKH MaTepUanoB, 1.T.H. WZ’ v C.B. Cmupros

Hara noanucanns orsbisa: 30.11.2023 r.
IMoanucu U.C. Kamanuesa u C.B. CmupHoBasaBepsto. &
C

YueHslit cekperapb, K.)-M.H. B.B. INpusanosa

DejiepanbHoe rocy1apeTBeHHOE G101KeTHOR YUpeKAECHUE HAyKK HHCTnTyT MallMHOBEIEH 1S
umenn 3.C. lopkynosa Ypansckoro oraenenus Poccuiickoii axaﬂemuu HayK.-

Anpec: 620049, Exarepuntypr, V. K(!\dCOMOJIbCKaﬂ 34.

MMAILI YpO PAH,

Ten.: +73433744725, e-mail: gesii mach.uran.ru



