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OT3bIB BEAYIHIEU OPTAHM3 AU
0 auccepTannoHHOM pabote ['onocoBa Muxauna AnekceeBruda « PU3HKO-XHMUYECKOE
UCCIIeI0BAHNE CUCTEMBI UPHIHH — KapOua KPEMHUsI», IPEACTaBICHHON Ha COUCKaHHE YIEHOH

CTENEHH KaHAuIaTa XMMHUIECKUX HayK 10 cienuanbHocTy 1.4.15 XuMus tBepaoro tena

[IInpoko M3BECTHO, YTO KapOWI KpeMHHs SBIAETCS BOCTPEOOBAHHBIM MAaTEpHAIOM B
BBICOKOTEMIIEPAaTypHOM  MAaTepUaJIOBENCHHH  Onarojaps  COYETAaHHMIO  BBIIAFOIIUXCS
TEIIOU3NUECKAX U MEXaHHYECKUX XapaKTEPHUCTHK, a TaKXKe CTOMKOCTH K OKHCIICHHIO IIPH
BBICOKHX TemrepaTypax. OH HCIONB3yeTcs B Ka4ecTBE MaTepraia Uil abpasuBHEIX H PEXYIIHX
MHCTPYMEHTOB, Harpeparejied, pabOTalomMUX B BO3NYIIHOH M MHEpTHOH aTmocdepax. B
HACTOSIIIEe BPeMs OGJACTH €ro IPHMEHEHHS PACIIMPHIHMCH [0 TAaKHX BBICOKOTEXHOJOTHYHBIX
cep, Kak anepHas SHEpreTHKa U aBHaKOCMHYECKas IIPOMBIIIEHHOCTh, Mpuaui Tak xe, kaKk 1
SiC, o6mamaer BBICOKMMH TEIUIOQU3UYECKUMH M MEXaHMYECKMMHM XapaKTepUCTHKaMH |
Ype3BLIYaHON CTOMKOCTBIO K OKHCIIEHHIO IIPH BBICOKHMX TeMIleparypax. braronaps stomy, oH,
KaK ¥ KapOuj KpPEeMHHS, WMCIIOJb3yeTCs B OTBETCTBEHHBIX Y3JIaX HM3JENHM, paOOTaroOlMX IpPH
BBICOKHX TEMIIEpAaTypaxX B OKHUCIHMTENBHOM Cpelie.

[Tepeceuenue chep IPIMEHEHHS U COYETaHHE BOCTPEOOBAaHHEIX B BLICOKOTEMIIEPATYPHOM
MaTepHAIOBEIECHAN CBOMCTB UPHIUS U KapOuaa KpeMHHUs 00yClIaBIMBalOT HHTEPEC K CO3NAHHIO
HOBBIX MaTEPHAJIOB Ha MX OCHOBE, YTO U OIpPENEIIET aKTyadbHOCThL paboThl M.A. I'oocosa ¢
NpaKTHYeCKOH TOUKH 3peHust. HeMHOTOYHCIEHHOCTh HMEIOIHXCS JaHHBIX 06 0COGEHHOCTSX
dopmupoBanust (Ha30BOro CcOCTaBa INPOAYKTOB B CHCTEME M IIOYTH IIOJHOE OTCYTCTBHE
MHPOPMALMH O TAKMX BAXKHBIX ACHEKTaX, Kak 0COOEHHOCTH NU((y3uH, KHHETUKH U 3BOJIIOLMH
MHKPOCTPYKTYPBl IMPOAYKTOB M WX CBOMCTB, OOYCIaBIMBaeT aKTyaJdbHOCTL pPaboThI C
¢yHaaMeHTAJbHON TOYKH 3PEHM.

Takum 06pa3oM, HebIo JuccepTaloHHOoN paboTel M.A. ['ojtocoBa cTano KOMIUIEKCHOE
(DH3HKO-XMMHYECKOE HCCIIEN0BaHUe MPOLECCOB, MpoTeKaromux B cucTeMe Ir-SiC B mHpOKOM
temneparypHom uuTepBaiie 800—1900 °C, u cBoicTB 00pasyromuxCst IPOLYKTOB.

JIns DOCTHXKEHHs IOCTaBJIEHHOM menu ObUIo chOpMYyIMPOBAaHO HECKOJIBKO HAY4YHBIX

3aja4, Cpeld KOTOPHIX: 1) (PHU3MKO-XMMHYECKOE MCCIIEJOBAHHE B3aMMOJAEHCTBHUS IIOPOIIKOB



UpUIHS U KapOusia KpeMHuUsl B TemreparypHom juamnasone 800—1900 °C B 3aBUCHMOCTH OT MX
MOJIBHOIO COOTHOLIEHHS, JUCIIEPCHOCTH M COJEp)KaHHUsI KUCIOPOIHBIX MpUMeceit B kapOuie
KPEMHHS; 2) BBIABICHHE OCOOEHHOCTEH MHKPOCTPYKTYpBI M YCTaHOBJIEHHE (Pa30BOro cocTaBa
NPOIYKTOB, obpasyromuxcs B Aupdy3uoHHbXx mapax Ir/SiC B ycnoBusx TBepmodasHoro u
KUAKO(DA3HOTO B3aUMOJAEHCTBHS; 3) H3y4YEHHE CBOMCTB 00pa3yIOMINXCS CHITMIUAOB UPHIHs, B
TOM 4YHCJIE MHKPOTBEPAOCTH, KOI(DGHIMEHTOB TEPMUYECKOTO PACHIMPEHHUS, W OIpeIciICHHE
TEIIOMU3NYECKUX ~ XAPaKTEPHCTHUK  MOHOCHJIHMIHMIA HpHIUS;, 4)  (DU3HKO-XMMHUYECKOE
MCCIIEIOBaHUE IPOLECCOB, MPOTEKAIOMUX HpH coequHeHuu SiC KepaMUKH MEXIy coboil ¢
IOMOLIBIO MPHUIMs. YCTAHOBJIECHHE B3aHMOCBS3H MEXAY MHKPOCTPYKTYPOM H MPOYHOCTHIO
00pa3yIoIEerocs COEMUHUTEIBHOTO CIIOSI.

Hayuynass HOBH3HAa MOXET OBITh OXapaKTEpH30BaHA CJECAYIOIIUMH IIOJIOXKEHUIMHU.
Brniepsrle MpoBeAEeHO KOMIUIEKCHOE HccilefoBaHue cucTeMsbl Ir-SiC ¢ mOMOIIBIO MOPOIIKOBBIX
cmecell M IU(QQY3MOHHBIX Iap B IIMPOKOM TemreparypHoMm wuHTepBaie 800-1900 °C.
YCTaHOBJIEHO, 4YTO B YCIOBHSX TBEPAO()A3HOr0 B3aUMOIEUCTBHS IOPOLIKOB O0OPa3yIOTCs
CHJIMIMIBI MpUAMS C cojaepxanueM KpemHHs MeHee 50 ar. % u yrmepox. OOpasoBanwue
CUJIMLIMJOB MpUIUs ¢ comepxanreM kpemHus 6osee 50 at. % (Ir3Sis u Ir3Sis) Habmogaercs npu
Temneparypax Bble Ty IrSi (1707 °C) u u30BITOYHOM IO OTHOLICHHIO K HPUIMIO CONEPIKAHUH
SiC B yclOBHSIX, HCKIIIOYAIOIIMX KOHTAaKT 3THX CHJIHMUHUIOB C yriepoaoM. IlokasaHo, 4To
cTabunusanys MeTacTabuinbHOH (a3l Ir2Si 00ycnoBiIeHa BBICOKON CKOPOCTHIO OXIIAXIEHHS.

Briepsele nokaszano, 4yto TBepAodasHoe B3aumoaeiicteue Ir ¢ SiC B auddy3uoHHBIX mapax
IPOXOAMT B KMHETHYECKOM peXHMe (BIIOTH O 56 4 Bbyiepxxku). Ckopocth auddy3noHHOTo
II0OTOKa aTOMOB HPHUIMsS MHOTO OOJBILIE, YeM CKOPOCTb BCTPEYHOro MU((PY3MOHHOrO MOTOKA
atoMoB KpemHHs. O6HapyxeHO (HOpMHpOBaHHE IEPHOAUYECKONW MOP(POJOrHH MPOIAYKTOB, a
MMEHHO, YEPEJOBAHKE CIIOEB IUNIOTHOIO MOHOCHIIHIMAA upuaus [rSi co closiMu, COCTOSIUMH U3
cMmecu 3epeH IrSi u yriepona.

Bnepseie u3mepensl 3HaueHuss KTP u 3HaueHMsS MHKpPOTBEPAOCTH CHITMIMIOB HPUIMS
Ir3Si, IrSi, Ir3Siz, IrSi. Ompenenensl Temno(U3WYECKHE XapaKTEPUCTHKH, B TOM YHCIIE
TEMIIEPATY POIIPOBOJHOCTD, TEIUIOEMKOCTh U TeIUonpoBogHocTh IrSi. Beisiaen ¢aszoBsiil
nepexos Broporo poaa B IrSi npu temneparype ~230 °C.

[Tpennoxen cnocob coenunenus aeraneit u3 SiC kepaMuKH ¢ TOMOUIBIO upuaus. smepen
IpeJeN IPOYHOCTH Ha TPEXTOYEUHBIN H3rubd 06pa3oB MOHOMUTHOM SiC KepaMuKH, COSIMHEHHON
C TOMOUIBIO MPHM/Hs, U BBIABIEHBI KOPPEISILIUU MEXIy oOpasylommeiics MHKPOCTPYKTYpPOH H
IPOYHOCTHBIMH XapaKTEPUCTUKAMU COSAMHUTENLHOTO CIIOSL.

Teopernyeckasi 3HAYUMOCTH PabOTHI 3aKIIOYACTCSI B PACHIMPEHHH (YHIaMEHTATBHBIX
3HaHUH O B3aMMOJEHCTBMM cHcTeMbl Ir-SiC B IIMPOKOM [auama3oHe TeMIepaTyp, BKJIIOYas
IpoLECChl TBEPAO(a3HOro B3aMMOJEHCTBUS U PEAKLUH C yYaCTHEM IPOMEXYTOYHON MKHIKOH

¢asel. B xone pabOTBI BBIABIEHO (OPMHUPOBAHUE MNEPUOAUYECKOH MHUKPOCTPYKTYPBI IIPH
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KOHTAKT€ HUpHAMs C KapOMIOM KpeMHHUs B TBepaodasHbIX yciaoBusx. OmpelneneHsl
TeIIOPU3NIECKHE XapaKTEPUCTHUKH MOHOCHJIMIMIAA HPUIMS, KOIPPHUIHEHTH TEPMHUYECKOTO
pacuupenust (KTP) HeKOTOpBIX CHIIMIIUIOB, a TAK)KE UX MHKPOTBEPIOCTb.

IIpakTHyeckass 3HAYMMOCTH 3aKJIIOYAETCS B TOM, YTO IIOJyYCHHBIC JaHHBIE O
B3aumoneiicteuu Ir ¢ SiC npum pasnuyHbIX Temmneparypax, a Takxe cBemenus o KTP,
MUKPOTBEPIOCTH U TEIUIOPUZUYECKUX CBOHCTBAX CHUITUIIIOB HPUIHS MOTYT OBITh HCITOJIh30BaHbI
Ul CO3JAHMSI HOBBIX BBICOKOTEMIIEPATYpPHBIX MAaTE€pHAJIOB, CIOCOOHBIX BBLICPKHBATH
9KCTpeMaJIbHbIE TeMIIEpaTypbl, MEXaHUYECKHE HArpy3KH U BO3JACUCTBHE OKUCIUTEILHOU CPEJIBL.
Kpome Toro, pazpaboTaH U 3amaTeHTOBaH METOJ COSAUHEHHS JeTanei u3 KapOuIOKpEeMHUEBOMH
KepaMUKH C HCIOJIB30BAHWEM HPUIUS TPU CPaBHHUTEIBHO HH3KHUX TeMIEpaTypax
(1350, 1425 u 1500 °C).

JocToBepHOCTD pPe3yabTaTOB U anipodanusi paboTebl. Bricokas cTenens JOCTOBEPHOCTH
[IOJlyYEHHBIX HAY4YHBIX pE3yJIbTATOB oOOecleyeHa BOCIPOH3BOJUMOCTBIO SKCIEPHUMEHTATBHBIX
JAHHBIX, & TAK)KE COrJIACOBAHHOCTHIO PE3YJIbTATOB, MTOJTyYEHHBIX HE3aBHCUMBIMU COBPEMEHHBIMHU
QHAJIUTHYECKUMHU METOJaMH. Pe3ynbTaThl MCCIEAOBAaHHUSI MPOULIH ampoOaIlldio0 Ha Pa3IMYHbBIX
POCCHUHCKMX M MEXIYHAapOJHBIX HAyYHBIX M HAYYHO-TEXHHUYECKHX KOH(DEpEeHIHIX, a TakKe
OIyOJIMKOBaHbl B PELICH3UPYEMBIX H3JaHUIX, BXOIIIINX B HHACKCHPYeMble 0a3bl maHHbIX BAK,
Web of Science u Scopus.

CTpyKTypa H coJep:KkaHHe TUCCePTANHU _

Bo BBegeHHMu 000CHOBaHa aKTyalbHOCTH pabOThHI, chopMylHpoBaHa IEeNb U 3aJa4d
JUCCepTalliy, ONHMCAHBl HayyHas HOBH3HA, METOJOJIOTUS Y METOJABl HCCIIECIOBaHHUS,
TeopeTHYeckasi ¥ IpaKTU4yeckasi 3HaYUMOCTb IMOJTYUYEHHBIX Pe3yJIbTaTOB, IPUBEACHBI OCHOBHBIE
TIOJIOXEHHUSI, BRBIHOCUMBIE Ha 3alllUTY, a TAKXKE IIPEICTABIICHBI CBEICHHUS O JIMYHOM BKJIaJIC aBTOPA,
anpoOaruu U CTPYKTYpe TUCCEPTALHMOHHON pabOThI.

IlepBast riiaBa npeacTaBiisieT co0oit TUTEepaTypHBIA 0030p IO TEME HUCCIICJOBAHHS.

Bo BTOpOIi riiaBe aBTOPOM H3JI0KEHA SKCIIEPUMEHTANbHAS 4acTh paboThl. ONucaHbl
HCXO/HbBIE BEILECTBA, IPEICTABIEHHbIE KOMIOHEHTAMH MOPOIIKOBBIX cMeceil U Tuddy3HOHHBIX
nap, 4 NoJpoOHO ONMMCaHbl METOIUKH IIPOBEJICHHUS SKCIIEPUMEHTOB B JHANa30He TEMIIepaTyp OT
800 mo 1900 °C. Omucan cnoco6 coemuHeHHss MOHOJUTHOH SiC KepaMHKH € MOMOIIBIO
UpUIEeBOi (OJIBIM M METOIUKA MOATOTOBKH OOpa3lOB JUISI MEXaHHYECKHUX MCIBITAHUNA Ha
IIPOYHOCTH COEIMHUTENBHOrO ciosi. [IpeacTaBieHsl METObI ONpe/IeSieHUsT CBOMCTB CUJIHI[HIOB
UpHIHs, 00pa3yroIKUXCsl B UCCIENyeMOH CHUCTeMe, CpelH KOTOpPBIX MHKpoTBepmocth, KTP wu
Terodusndeckue cBorcrra. Onucansl GU3NKO-XUMHYECKUE METO/IBI aHaIH3a 00pa3oB.

B Tpermeii ryiaBe aBTOPOM IpPEACTaBJICHBI PE3yJbTAThl HCCIEIOBAHUS IPOIYKTOB,
00pa3yrouuxcst B IOPOIIKOBBIX CMECSX UPUAUS U KapOuaa kpeMHus. [lokazaHo, 4To B yCIIOBHAX
TBepA0(a3HOro B3aUMOACHCTBHSI YMEHBIICHHUE pa3Mepa YacCTHI[ MOPOIIKOB ITOJIOMKHTEIHLHO

BJIMSIET HA KUHETHKY B3aUMOJEHCTBUS. B 3KBUMOJISIPHBIX CMECSIX JOMUHHUPYIOLIast aza MpoayKTa



MeHsIeTCSl ¢ pocToM Temmepatypsl ¢ Ir3Si Ha Ir3Six u manee ma IrSi. B cmecax Ir:SiC = 3:1
dopmupyercs Tonbko Ir3Si. B KpymHOOMCIIEPCHBIX CMECSX H3MEHEHHE COOTHOLIEHHS
KOMIIOHEHTOB HE BIMsAET Ha (a3oBbIii cocTaB. KuciopoaHble MpHUMeECH, MPUCYTCTBYIOIIKE Ha
nosepxHocTH SiC, 3aMemIOT ero TBepHo(dasHyIO peakUHio ¢ HpuaueM. TBeprodasHoe
B3aMMOJIEHCTBHE CONPOBOXIAETCA 00pa3oBaHHEM MPOJYKTa, HMEIOLICr0 I[ePHOAUYECKYIO
MHKPOCTPYKTYPY.

B peakuuu upuaus ¢ KapOMIOM KPEMHHS C Y4acTHEM >KUAKOH (a3bl B S9KBUMOJISIPHBIX
CMecsIX JIOMUHMpYIoweH ¢a3oi sBisercs IrSi, a B cMecsiX ¢ H30BITKOM HPUIUS OCHOBHOHU (a3oif
npoxykTta craHoButcsa IrSi (mpu 7> 1600 °C). B cucreme Ir-SiC ¢asa IrSi ob6Hapyxena
BrepBele. [lpu mNOBTOpHOM HarpeBe OHa pacrmajgaercsi ¢ 00pa30BaHHEM 3SBTEKTOMIHOM
MHKPOCTPYKTYpBI, cocTosimel u3 ¢as IrsSi u Ir3Siz. Bo Beex cMecsx CHIHIUIBI C COMEPIKAHUEM
Si 6o1ee 50 ar. % He obHapyxKeHBl. B peakuuu ¢ ydactieM Xuakoi ¢asbl npoaykT obpasyercs B
BUzie CHEepUUECKUX 3E€PEH.

YerBepTrass rjaBa  IOCBAIIEHAa  pe3yJbTaTaM  KCCICIOBaHHUS  OCOOEHHOCTEMH
IPOCTPAHCTBEHHOT'O MOBEJECHH PEAKLIUH HPHIHSI ¢ KapOUIOM KpeMHHs B 1U(GPY3HOHHBIX ITapax.
ABTOpOM mOKa3zaHo, uTO Au(@y3HOHHAs 30HA OOpa3loB, OOpPabOTAHHBIX B YCIOBUAX
TBEepIO(Ga3HOro B3aUMOJEHCTBHSI, NPEACTaBICHA IOCJIECAOBATEILHOCTRIO CIIOEB CHIIMIUIOB,
(a30BBIif cocTaB, KOTOPBIX coryacyercs ¢ (pa3oBoi quarpaMMOi U TaHHBIMH, [TOJYYEHHBIMH JUIs
MOpOIIKOBEIX cMmecel. Cioif, mpumplkaromuii Kk rpanune ¢ SiC, COIEpXHUT 3epHA yriiepojga u
MoHocuIMuuAa upuaus. IToxaszano taxke, 4To CKOpocTs AU (y3HH aTOMOB UPUIHS 3HAYUTEILHO
BBIIIE CKOPOCTH IU((y3UH aTOMOB KPEMHUS, a B3aUMOJICHCTBHE MPOXOJUT B KMHETHYECKOM
pexxume npu 1350 °C BIIoTh 10 56 4 BBIIEP)KKH. BBIABIEHO, YTO NpU IHTEIBHBIX BpEMEHaAX
BBIIEPXKKM B CJIO€, INpHMBIKaomeM K rpanune ¢ SiC, ¢opmupyercs MepHOanYecKas
MHKpPOCTPYKTypa, COCTOSIIAs M3 YePeNyIOIIMXCs IMOJIOC IUIOTHOTO MOHOCHIIMIUIA UPUOMS C
II0JIOCAMH, COCTOSINUMH M3 (a3 MOHOCHIIMIMIA MPHIUS H yriepona. [IpoBeneH KpuTHYECKHI
aHAJIM3 IPUYHUH [TOSIBICHUS IEPHOIUYECKONH MHKPOCTPYKTYPBIL.

OTMeueHo, 4TO B YCJIOBUAX (POPMHUPOBAHUS JKUAKOH (a3bl CKOPOCTH B3aUMOIEHCTBHUS
UpUI¥s M KapOuJa KpeMHHs 3HAa4uTeNbHO Bble. [lpu Temmeparypax o0OpabGOTKH BbIIIE
TeMIIepaTyphl IUIABJIEHUS] BCEX CUJIHMIMIOB B Oe3yriepoJiHOM 0o0jacTH HaOIIOJAIOTCS BBICIIUE
cunuumael upuaust (IrsSis u Ir3Sis), koTopble B X0Ae OXJTaXIEHHS PEardpyioT YIIIEPOAOM C
obpazoBanueM IrSi u SiC.

B nsToii riaBe NpPUBOISATCS pe3yJbTAThl ONPENCICHUS TaKMX CBOMCTB CHIIMIULOB
upunusi, obpasyromuxcss B cucreme Ir-SiC, kak mukporBepmocts u KTP. OrtmeueHo, 4ro
MUKPOTBEPAOCTh CHJIUIU/IOB UPUIHSI UIMEET JOBOJIBHO BBICOKUE 3HAYEHHs, a 3HaueHuss KTP Bcex
KOMIIOHEHTOB CHCTEMBI COIIOCTABUMBL. J[JIsl MOHOCHIIMIIUAA UPUIMS H3YUYCHBI TEIIO(PHU3NIECKUE
cpoiicTBa. [lokasano, 4To TemIONPoBOAHOCTH IrSi pacter ¢ pocToM TemrepaTypbl U JOCTHTAeT

17 Br/m-K npu 1400 K, a Ha KpuBOH TEIUIOEMKOCTH HMeeTcst ckayok B paifone 500 K, uro
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CBUIETENLCTBYET O (pa3oBOM Iepexoiie, MPOTEKAIOMIEM B BelecTBe. 110Ka3aHO, 4TO JAHHBIM
IIEPEXO OTHOCHTCS KO BTOPOMY POJLY.

B wrecroii riase onucan cnoco6 coemrHeHUs 06pa3oB MOHOMMTHON SiC kepaMHKH ¢
IIOMOIIBIO UPUAUS B YCIIOBUSAX TBEPAO(]A3HOTO B3aUMOJCHCTBHSI M B YCIOBHUAX (JOPMHPOBAHHUS
MPOMEKYTOYHON >KUAKOH (ha3bl. BrelsBaeHa oOpaTHas 3aBUCHMOCTH MEXKIY TOJLIMHON
YTJIEPOACOACPIKAILETO CIIOS M NPOYHOCTBIO 00pasnoB. [Tokazano, 4to 06pasibl, mMOIyYeHHbIE B
YCHOBUAX 00pa3’oBaHMs MPOMEKYTOYHOH XHIKOH (asbl, IEMOHCTPHPYIOT B 2—4 pasa Gojee
HU3KHH [IPEes IPOYHOCTA Ha TPEXTOYEYHBIH H3rHO, 4eM 00pasiibl, MOJyYEHHBIE B YCIOBHAX
TBEPAO(A3HOTO B3aMMONEHCTBHS, BBUIY HAIMYHs OOJBIIOrO KOJNMYECTBA MAKPOAC(PEKTOB B
YIJIEPOACOAEPIKAIIEM CIIOE.

IIpencrapiennoe B pabote 3aK/II04eHHe JOCTATOYHO apryMEHTHPOBAHHO H 060CHOBAHO.

Crnenyer OTMETHTB, YTO MPEACTABICHHYO JUCCEPTALMOHHYIO paboTy OTIHYIACT 00bEMHAsT
cozepkaTesibHas 4acTh, KOTOpast HACKILIEHA pe3yIbTaTaMU U UX aHanu3oM. [Ipoaenannas pabora
IIOJJHOCTBIO COOTBETCTBYET 3asIBICHHOM LEJNM HCCIEIOBAaHHS K IMOCTABJIEHHBIM 3aJadaM, IO
Ka)X/I0U U3 KOTOPBIX COUCKATENIO yAAJIOCh HOCTHYD HAYYHO- M MPAKTHYECKH 3HAYMMBIX HOBBIX
pe3ynbratoB. Jluccepraius HanmMcaHa CTPOTMM HAyYHBIM SI3BIKOM, XOPOLIO CTPYKTYpPHpPOBAHA.
PesynpraTel nuccepTaliOHHOH paboOTHI OIMyONMKOBAHBI B 6 HAyYHBIX CTATHAX B H3JAHWSX,
HH/IEKCHPYEMBIX B MEXYHaPOHBIX CHCTEMaX Hay4yHOro utupoBanus Web of Science/Scopus u
BXOJIIIUX B CIHUCOK, pekomeHnoBanHbli BAK. Tpu my6nuxamuu npeacraBieHsl B )KypHanax
BpiciiuX KBapTwied (Q1-Q2). Ilomyuen matent P®. Omy6uukosano 14 pa6or B cOopHMKAx
TE3UCOB MEXyHAPOIHBIX ¥ BCEPOCCUNCKUX HAYUYHBIX KOH(EPEHIIHIA.

Ilo comepxanuio aBropedepata M OMCCEPTALMOHHONW pabOTBI BO3HHK Ps BONPOCOB M
3aMEYaHMM:
1. M3BecTHO, 4TO MpHIMHi — OYeHb HOporod MeTaml. Yem ObLIa BBI3BAHA HEOOXOMHUMOCTD
HCIIOJIb30BaHMsl TAKOI0 JOPOroro Merauia B Bammumx uccienoBanusax?
2. IloyeMy SKCIEPUMEHTHI MO TEPMOOOPAOOTKE MOPOLIKOBBIX CMECEH MpPOBEJEHHl B PA3HBIX
atMoc(depax, a IMEHHO, B aproHe H B BaKyyme?
3. C KaKo# 1eNbIo 3KCIEPHMEHTHI OCYIIECTBICHBI IPH TemIiepatypax 10 1900 °C, eciti H3BeCTHO,
9TO XKHUAKOCTE B cucteMe Ir-SiC obpasyercs yxe npu temneparype 1417 °C?
4. ABTOPOM pacCMOTpEHa B OCHOBHOM TOJIbKO chcTema Ir-Si. K coxanenuro, cucrema Ir-C
MPaKTHYECKH HE YIIOMSAHYTa. BO3MOXHO 11 00pa3oBaHue COEAMHEHUN 3TOH CHCTEMBI?
5. KakoBa poJib yriieposia B MCCIIElyeMOM CHCTEME C TOUKH 3PEHHSI MPAKTHYECKOTO TPHMEHCHHS?
6. Cornacno ¢asopoit jmuarpamme cucrems! Ir-Si, cymectByeT 9 CHIMIMIOB HpPHAIHSL.
Ob6pazoBanue Kakoro CHJIHIMIA SBISETCS HAWOOJee KENATENbHBIM JUIS  MPAKTHYECKOrO
npumenenus? Kak n3bexars oOpa3oBaHust ApyrUX CUIHLHI0B?
7.Tlo rnaBe 2 nuccepranuu OTCYTCTBYET 3aKIIIOUCHUE (B OTIIMYME OT OCTATBHBIX Pa3/IeioB).

8. [ paxrorpammpl Ha pucyHKe 36 B AHCCEPTALMU HE POUHAEKCHPOBAHBI.



OTMeueHHbIE 3aMEUaHUs HE BIUSIOT Ha 001Iee MOJIOKHUTEILHOE BlIeYaTIIeHHe OT paboThI.
IIpencraBnenHass Hay4yHO-KBaM(HUKAUHMOHHAs paboTa IO aKTyallbHOCTH TEMEI, HOBH3HE,
HAyYHOMY U NPAKTHYECKOMY 3HAYECHHIO ITOJIyYEHHBIX PE3yJIbTaTOB, 0OOCHOBAHHOCTH BBHIBOJOB,
00BeMy U YPOBHIO HCIIOJHEHHS] COOTBETCTBYET TPEOOBAHUSM, MPEABSIBIAEMBIM MyHKTaMu 9-11,
13, 14 TIlonoxxeHus: O MNPHCYXICHUH YYEHBIX CTENEHEH, YTBEPKAECHHOIO MOCTAHOBJIEHHEM
npasutenbcTBa PO ot 24.09.2013 r. Ne 842 B neiicTByromei penakiuu, ¥ TpeboBanusM BAK,
NpPENbABIIEMBIM K KaHIUIATCKUM AMCCEPTALUsIM, a ee aBTop, [ onocoB Muxamn AJjieKceeBuy,
3aCJIy>KMBACT NPUCY)KICHUsSI YICHON CTENEHU KaHIUIaTa XUMHYCCKUX HAyK I10 CIIELHaIbHOCTH
1.4.15 Xumus TBEpHOrO TEMNA.

Juccepranuss ¥ OT3BIB pPAacCMOTPEHBI Ha paCIIMpPeHHOM 3aceqaHuu  OTHeeHHus
DJIEKTPOIHEPIeTHKH M JJIEKTPOTEXHUKHU VIH)KeHepHOH wHIKONBI 3HepreTuku (mpoTokon Ne 6
ot 05.03.2025 r.). OT3BIB yTBEpXkKEH B KauecTBE O()UIMAIBEHOIO OT3bIBA BEAYIIEH OpraHu3aliu

€IHHOTIJIaCHO.

OTm3piB Beaymeil opraHm3anuu Ha guccepraumio [ojocosa Muxamiaa AliekceeBHYA
COCTABHJIH:

3aB. 1abopaTopHe MepCrIeKTUBHBIX
MaTEpHUAJIOB 3HEPreTHUYECKON OTpaciIH,
npodeccop OTACNEHHS NEKTPOIHEPIETHKHU H
anekTporexHuku TIIY,

JIOKTOP TEXHUYECKUX HAYK I10 CIIEIHATEHOCTH éf;/)/ o
1.3.8 ®du3rka KOHIEHCUPOBAHHOIO COCTOSHUS =
= ITak Anexcauap SkoBieBuy
ayapak@tpu.ru -
/

Ten.: +7 (3822) 701-777, BH. 2316
[TouroBsrii anpec: 634050, r. Tomck,

npocnekT Jlenuna, nom 30 ALiprug 20251

CornaceH Ha 06paboTKy MEepCOHATBHBIX
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JIoLIeHT OT/IeNeH S SIEKTPOIHEPTETUKH U
anektpoTrexHuku TITY,

JIOLICHT,

KaHIUJaT TEXHUYECKUX HayK

0 CIIEUATIBHOCTH

05.09.02 DnexTpoTexHHYeCKue
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nikitindmsr@tpu.ru
Ten.: +7 (3822) 701-777, ba. 1978 / /
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