OT3bIB
ounmansHOro onmoneHTa ['opmkosa Bnagumupa Anexkceesnda
Ha JINCCEPTAMOHHYIO paboTy Manakosoit Osbru CepreeBHbI
«Tucnepcuonno-teepaeromue CBC - MaTepuainsl Ha ocHoBe 1BOHHBIX kKapOunos (Ti, Zr)C
u (Ti, Nb)C u ux mpuMeHEHHE B TEXHOJIOTHUSX 3JIEKTPOUCKPOBOTO JIETHPOBAHHUSY,
[peCTaBICHHON Ha COMCKAHNE YUEHOH CTeNeHr KaHAuJaTa TEXHUIECKUX HayK 110
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AKTYaJILHOCTH TeMBbI BBIIIOJIHEHHOI padoThI

CoBpeMEHHBIH ypOBEHb HAyYHO-TEXHHYECKOTO IIporpecca MPEAbABILET BO3pacTarOIIHe
TpeOOBaHUS K MaTepraiaM U TOKPHITUSIM, pabOTAIOIINM 0] BO3AECUCTBAEM OONIBIIMX HAIPY30K U
TEMIIEPATyp B arpecCUBHBIX CpefaxX. SHAUMTENBHBIE IEPCIEKTUBBI IOJYyYEHUs TaAKHX MaTepHalloB
MMEET METOJ[ CaMOpaclpOCTPaHSIOmerocss BbIcoKoTemieparypaoro cunrtesa (CBC), a wus
U3BECTHBIX CIIOCOOOB HAHECEHHUsl 3allUTHBIX IOKPBITUH — TEXHOJIOTUS DJIEKTPOUCKPOBOTO
nerupoBanus (DUJI). DTH  TEXHOJOTMH XapaKTEPH3YIOTCS OTHOCHUTENILHOM — MPOCTOTON
MIPUMEHSIEMOT0 000pYyIOBaHUS, SKOJIOIMUECKOH YUCTOTOM, HU3KOM SHEPrOeMKOCTBIO Mpolecca U
BLICOKOH IPOM3BOAUTEIBHOCTRIO. [IprMeHseMble B KadecTBE OJIEKTPOJHBIX MaTepHalioB
CTaHJapTHLIE TBEPALIE CIUIABLI Ha OCHOBe Kapbuaa Boibppama Mapok BK (WC-Co), TK (TiC-
WC-Co), TH (TiC-Ni-Mo) He Bcerga o0ecreunBat0T HEOOXOUMBIM ypOBEHD JKCILITyaTallHOHHBIX
XapakTePUCTHK  HAIUTABJICHHBIX  COeB. KOMIIO3UMIIMOHHBIE  KEpAMMUYECKHE  DJIEKTPOJIHBIC
marepuansl cucteMm: Ti—Zr—C-caska u Ti-Nb-C-cBsizka, noxydennele Mmertomom CBC ¢
HOCJICAYIONMM  BAKYyMHBIM ~ OTXKHIOM, O0JaJaloT BBICOKOW  TBEPIOCTHIO, IPOYHOCTHIO,
TEMIIEPATYPOH TUIABIICHUSI U SIBIISIOTCS EPCIEKTUBHBIMU 11 HAHECEHUS MOKPBITHH C BBICOKUMHU
SKCIUTyaTalMOHHBEIME  XapakTepucTukamu Metogom DUJL Tlostomy Tema juccepTalmOHHOM
pabotel Manakosoii Oxsru Cepreesubl «J{ucnepcuonHo-tBepaetomue CBC - matepuainsl Ha
ocuoBe aBouHbx kKapoumo (Ti,Zr)C u (TiNb)C u wuxX mnpuMmMeHeHHE B TEXHOJOTHAX
SIIEKTPOUCKPOBOIO JIETHPOBAHHUSI» TPEICTABISETCS aKTyaJbHOW M MMEET Ba)XHOC 3HAYCHUE IJIA
HAYKU U MPAKTHKU. AKTYaJIbHOCTh TAHHOTO MCCIIEJOBAHUS IIOATBEPIKIAETCS, TAKXKE, BBIITOJIHEHUEM
ce B COOTBETCTBHM ¢ TeMaTHyeckuMmu riaHamu yHuepcurera Ha HUP m OKP mo mpoexram
®IIII, rocygapcTBeHHBIX 3aganuii MuuucTepcTBa 0OpasoBaHHs M Hayku PD, moroopos B
paMKax IporpaMmbl HoBbIIeHnsT KoHKypenTocrmocobHocty HUTY «MHUCuC» cpenu Bemaymux
MHpPOBBIX HAy4HO-06pa30BaTeNbHBIX HEHTpoB. Jluccepranmonnas pabora Manaxosoi O.C.
OTHOCHUTCS K IPHOPUTETHOMY HAINPABJIEHHIO HAYKH W TexHoiorumit Poccuiickod Penepaiun,

CBJ3aHHOMY C CO3JaHUEM KEPAMHUIECCKUX KOMITO3UITHOHHBIX MaTepualoB.



Hosu3sna ncere10BaHuil M MOJTYyYEHHBIX Pe3YJIbTATOB, BLIBOAOB M PEKOMEH/IAIHIA

K Hay4yHO} HOBHM3HE BBIOJHEHHOTO WCCICIOBAHUS MOXXHO OTHECTH YCTAHOBJICHHE
MEXaHHU3Ma U CTagUMHOCTH npoTekaHuu peakuuil npu CBC cunaTtese coenunenuii B cucreme Ti—Zr—
C-cBsi3ka IIpy BApbUPOBAHUY COJICPIKAHUS 7T ¥ CBSI3KH. B IpoIyKTax CHHTE3a ¢ CoJepKanueM 7t >
11 % 3epHa mepechIEeHHOro TBEPIOro pacTBopa Ha ocHoBe kapbuaa tutana (T1,Zr)C obpasyrorcs
yJ)K€ B 30HE TOpPEHHS; B 30HE JIOTOPAHHS IIPOUCXOJIUT POCT 3€pPEeH M YaCTU4YHBIM pacmasn
IIEPECBIIIEHHOr0 TBeporo pacrsopa Ha ase ¢assl (Ti, Zr)C u (Zr, Ti)C, a B cBa3ke oOpa3zyercs
uHTepMeTauaHas mpocioiika ¢as3er Jlaseca (Ni, Co)(Ti, Zr), (npu 5 % cBs3ku) wid (azbl
Ti(N1,Co) (mpu 20 u 30 % cBs3ku). [lokazano, uro Bakyymubd oTxur mipu 900 °C B Teuenue 4
JacoB NPOAYKTOB cuHTe3a cucrtembl [i—Zr—C-cBsizka ¢ comepxanmem Zr > 11 % moBbimaeT
CTEIIEHb TBEPAOPACTBOPHBIX IIPEBpAIlEHUIH, B PE3yNbTAaTe YEro YBEIMYMBAETCS KOHIEHTPAIUS
¢azsr Ha ocHOBe KapOunma mupkorus (Zr,11)C, a B ciiaBax ¢ comepkanueM Zr > 22 % mOMHMO
da3zer Ti(N1,Co) Beigensercs uaTepmetaniua ZrCo, ¢ pasMepoM gactuil MeHee 100 HM.

Hmst cuctembr Ti—Nb—C-cBsi3ka yCTaHOBJIEH MEXaHH3M M CTaTUHHOCTH XUMHYECKUX
IpeBpalleHui B BOJIHE TOPEHUsI CMECEH, COCTOSIIIIUN B TOM, YTO MEPECHIIIEHHBIH TBEPABIA PacTBOP
(Ti, Nb)C oOpa3yercs B 30HE IOTOpaHUs, IPU STOM KapOHWJIHBIE 3€pHA HMEIOT XapaKTEepHYIO
KOJIBLIEBYIO CTPYKTYPY C TOBBIIIEHHOW KOHIICHTpaluel Hruobust Ha niepudepun 3epeH. BakyymHbIi
orxkur npu 850 °C B TeueHue 1 yaca poyKTOB CUHTE3a IIPU COAECPKAHUU CBS3KU 5% MPUBOIUT K
BbuIeneHuo u36nITounoit ¢assl B - (Ti,Nb), a mpum 30% cBs3ku - HaHopazMepHbIX (a3 NbCo,,
NizsNbAl, Ni;NbAL.

BBISIBIEHO TOJNIOKUTENBHOE BIUSHME BaKyyMHOTO OT)KHIa IIPOAYKTOB CHHTE3a HAa
DPO3UOHHYIO CIIOCOOHOCTh pa3padOTaHHBIX MaTepUANOB B Jyre paspsla HMILYJIbCHOTO
JIEKTPOUCKPOBOTO TIpollecca U CKOPOCTh (POPMHUPOBAHUSI MOKPHITHM Ha IMOJIOKKAX M3 CTalld H
TUTAHOBOI'O CILIaBa.

3HAYHMOCTD /IS HAYKH U MPOHU3BO/ICTBA MOJYy4YeHHBIX Pe3yIbTATOB

[lpakTiueckas 3HAYUMOCTH JHCCEPTAllAM OOYCIIOBICHA TeM, YTO H3 pa3pabOoTaHHBIX
OIITUMAJIBHBIX COCTABOB JUCIIEPCHOHHO-TBEP/ICIOMNX MaTEPUATOB OBLIIM U3TOTOBIEHBI DIIEKTPOJIBI,
KOTOpele ObuIM oOlpoOoBaHbl Ha mpeanpudatusx: OAO «YpaabCKuil HayYHO-TEXHOJIOTHYECKHUM
koMmIuiekey (r. Huwxuwmit Tarmr), OOO «butac» (r. Camapa), OOO «TpaHcropTHBIE LIAraroiiue
cucreMbl» (r. Mocksa). IlpakTuueckast II€HHOCTH pabOTBI IMOATBEP)KACHA pa3padOTKOH
TEXHOJOTHYECKOH HHCTPYKITUU ¥ TEXHUIECKUX YCIOBHM Ha MPOU3BOJCTBO JIEKTPOJIOB I PYUHOI
U MEXaHHU3UPOBAaHHON DJIEKTPOMCKPOBONW 0OpabOTKH, a Takke Ha IIPOLECC DIEKTPOUCKPOBOIO
YIPOYHEHUS JIeTalielt ABUraTeel BHyTpeHHero cropanus. [lomydeHHble 1aHHble 00 ONTUMAaJIbHBIX
TEXHOJOTHIECKUX pexknmax cuioBoro CBC-KOMITAKTHPOBAHUS U MOCIEAYIOIEH TepMooOpaboTKe

JIMCIIEPCHOHHO-TBEPICIONINX KOMIIO3HIIMOHHBIX KEPAMHUYECKHX MAaTepHaIoB (3JIEKTPOAOB) Ha



OCHOBE KapOusa THTaHa 0)OPMIIEHBI B BHIE HOY-xay.
Crenens 060CHOBAHHOCTH U 10CTOBEPHOCTH KAKI0T0 HAYYHOTI'0 MOJIOKEHH S

Jl0CTOBEPHOCTD OJIYUYEHHBIX pe3yIBTATOR JAUCCEPTAMOHHON pabOThl MOATBEPIKIAECTCS
MCIOJIL30BAHUEM  COBPEMEHHOIO OOOPYNOBAHHUS W aTTECTOBAHHBIX METOJHK HCCIIEIOBAHMHA,
SHATHTCTILHLIM KOJIMYECTBOM SKCTIEPUMEHTATBHBIX JAaHHBIX U TPUMEHEHHEM CTATHYECKUX METOJI0B
00pabOTKH Pe3yJIbTaToB, COMOCTABIEHHEM IOJTYYCHHBIX PE3yJIbTaTOB € pe3yJbTaraMh JAPyrux
aBTOpOB. [lonoKeHHs, BBIBOABI M pPEKOMEHIAINH, C(OpMYIIPOBAHHBIE B JHCCEPTALUH, MMEIOT
AOCTATOYHO BBICOKYIO CTENECHb HAy4YHOH OOOCHOBAHHOCTH M HE BBLI3LIBAIOT COMHCHUI. Ipexne
BCETo, 5TO 00ECHeYnBaCTCsl CAMHM IIOJXO0M K HCCIIEIOBAHMIO. ABTOp JHCCEPTAIUH [PABHUILHO
chopMyIMpoBalia IeNM W 3ama9d  CBOEH paboThl W, Cyms IO COJACPIKAHMIO JUCCEPTALMH W
aBTopedepara, Ux BBIIOIHUIIA.

O6man xapakTepHCTHKA IHCCEPTAIHOHHOM padoThI.

Juccepranuonnast padora ManakoBoil Oubru CepreeBHBI COCTOUT W3 BBENEHHUS, 5 IIIaB,
00IMX BBIBOJIOB, CIIMCKA HCIOIB30BAHHBIX MCTOUHHKOB H 7 OpUIOKEeHUH. Jluccepraims
u3joxKeHa Ha 165 cTpammmax, couepxut 33 Tabmumi, 48 pucyHok, 14 dopmyn. Crucox
UCIIOJIb30BAHHOU JIMTEPATYPHI COACPIKHUT 128 HCTOUHHUKOB.

Bo BBemeHuum 1puBeneHa o6ras XapaKTEepUCTHKA paboThl, JaHO 00OCHOBaHHE
aKTyaJbHOCTH BBIOPAHHOH TeMbI, C)OPMYIMPOBAHBI EIH U 3a1a4H HCCJIEIOBAHUS, WU3JI0KEHBI
OCHOBHBIE TI0JIOXKEHHSI, BHIHOCHMBIC HA 3alIUTY.

B nepsoii riaaBe npescrasien anaauTHyeckuit 0030p JIMTEPATYPBL, B KOTOPOM PacCMOTPEHEI
TpeOOBaHUsl K SIEKTPOIHBIM MaTepHasaM, IPEUMYIIECTBA HCIOIL30BaHHs Oe3BOIb(HPAMOBEBIX
TBepabIX crtaBoB (BBTC) no cpaBHenuio ¢ TpaqunuoHHBIMEA critaBamu st DL ITokazano, uto
MOZH(GUIMPOBAHAE OSJIEKTPOMHBIX MaTEPHAIOB JUCIIePCHBIMA YacTHIAMHU, a TaK)Ke BBEICHUE
JIETKOIIIABKON CBSI3KU NPHBOJIHUT K YBEJIUUYEHHIO SPO3HOHHON CIIOCOOHOCTH 9JIEKTPOJIOB, a TaKKe
TTOBBINCHUIO  OKCILTYaTAlMOHHBIX XapakTepucTHK MOII. YkaszaHbl 1yTH COBEpPIIEHCTBOBAHWS
COCTaBOB M TEXHOJOTMYECKUX MpONeccoB Ipu mpousBoactBe BBTC, B wactmocTH, myTem
HCroIp3oBanus mnpouecca CBC mpu mHONTydeHHH TYrommaBKHX KepaMHIeCKHX MarepuasoB.
PaccmoTpensl MexaHH3MbI  CTPYKTYpoOoGpazoBaust npoaykroB CBC B cmcremMax Ha OCHOBE
KapOu/a THTaHA, JETHMPOBAHHOIO IEPEXOMHBIMH MeTalamMu. [10Ka3aHo BIIMSHEE OTKUIA Ha
M3MEHeHHE (Pa30BOro COCTaBA KOHEYHBIX MPOIYKTOB CHHTE3A. IlpencrasieH cnoco® CHHKEHHSA
OCTAaTOYHOH TopucTOCTH Kepammueckux CBC - MaTepuanoB myTem BBejJcHHS B HIUXTY
JIETKONIABKUX METaNoB (Hukess). [lokasana mepereKTHBHOCTE HANpaBIIeHUs pa3pabOTKH HOBBIX
COCTABOB  JJICKTPOAHBIX MATCPHMATIOB JJIsi HAHECEHHs Kapo- W H3HOCOCTOMKMX HOKPBHITHH 10

TexHosorun DUJIL.



Bo BTOpOii r1aBe JjaHO omHcaHKe HCXOIHBIX MaTepHAOB sl cuHTe3a cucreM Ti-Zr—C u
Ti-Nb-C ¢ pasnumuubIM COfep)KaHHEM CBS3KH, a TAaKKe CTAHIAPTHBIX U HOBBIX METOJIHK
HCCIICJIOBAHHMSI K UCIIOJIB3YEMOTI0 000PYIOBAHUS.

B Tperneii m wuerBepToil riaBax NpUBENEHBI pPE3yJIbTATHl HCCIICOBAHUS BIMAHHS
KOJIHYCCTBA CBA3KU Ha MapaMeTphbl ropeHus MuXThl cucteM Ti—Zr—C—cBs3ka u Ti-Nb—C-cBs3ka,
BBIABJICHEl OCOOCHHOCTH CTPYKTYpO- M (ha3000pa3oBaHUs MPOIYKTOB CHHTE3a B BOJHE TOPEHHS,
M3MEPEHBl CBOMCTBA IIOJNYYCHHBIX MAaTEPUANOB, IPEJICTABICHBI PE3YILTATHl  J1a00PATOPHBIX
MCCIIEJIOBAHUHN 110 U3YYCHHIO KUHETHKH MaccolepeHoca, 0cobeHHOCTeH (hOpMHpoBaHUS (ha3oBOro
COCTaBa, CTPYKTYPBI U CBOUCTB 3JIEKTPOMCKPOBBIX TTOKPBITHH 13 J[T 9JIeKTPOAHBIX MaTepHAIOB Ha
noanoxkax u3 tutana BT3-1 u cranmu X12M®. J{ns ucenenoBanus crafuifHOCTH MpoLeccoB (hazo-
U CTPYKTYPOOOpa3sOBaHHs B BOJHE T'OPEHHUs AUCIEPCHOHHO-TBEPACIONIHX MATEPUATOB B CHCTEME
Ti-Zr-C-cBs3ka OB TPOBENEHB! YKCIEPUMEHTHI 110 3aKalKe BOJHBI OPEHHS B METHOM KIHHE
METOJIOM OCTaHOBJICHHOTO (hponTa ropeHus (OPI') ¢ mocneaylomuM HCCIEIOBAHUEM COCTaBa |
CTPYKTYPBI XapakTepHbIX ydactkoB OOT'. IlpemioxkeHB! cxeMbl (HOPMUPOBAHUS CTPYKTYPEI
KOHEYHBIX IIPOAYKTOB CHHTe3a. [loka3ano BiusHue oT)XUra Ha (pa3oBBIA COCTAB CHHTE3MPOBAHHBIX
MartepuanoB. BpiOpaHbl ONTHMAlNbHBIE COCTaBBI JUIs pa3pabOTKH ONTHUMAILHBIX —PEXKHMOB
HaHECCHU ITOKPBITHI MeTo oM DI,

IlsiTast riaBa nocpsIeHa NPaKTHYIECKOMY ONPOOOBAHMIO TOTydeHHEX JIT KepaMmudeckux
SJICKTPOIHBIX MATEPHAJIOB U MTOKPHITHH U pa3pabOTKe TEXHOIOTHUECKUX PETTIAMEHTOB.

CoorsercTBHE PAGOTHI TPEOOBAHMSM, IPEIBABIAEMBIM K JHCCEPTALHIM

BeironHensl Bee TpeGOBaHMS HpenbsBIseMble K guccepTanusMm. [1ogpo6HO IpoBeneH
JIUTEPATYPHBI 0030p BCeX 3HAYUMEIX MyOJIHKALUH, OTHOCAIIUXCA K 3aJaHHOH TeMe JTUCCePTAIHH.
IIpoBenen amanus sTux nyGIUKaMi, TPABUIBHO yCTAHOBJIEHBI 3aa4l MCCIIENOBAHMS, BHIOPAHBI
UCCIICITyEMbBIE COCTABBI M METOABI HUX HCCIEIOBAHHS. DKCICPUMEHTAIBHBIE PE3YIbTaThl
NPEICTABJICHbl YETKO, Kak B BHIE TpaduKoB M (QoTorpaduil CTPYKTYp, TaK M TeKcTa HX
ONUCBIBAIONIET0. PaboTa HamucaHa rpaMOTHBIM S3BIKOM. J[uccepranus U aBTopedepar comepKaT
TpedyeMble PaslIesl B COOTBETCTBYIOT APYT APYTY.

OcHOBHBIE JOCTOMHCTBA M HETOCTATKH M0 COAEPKAHUIO AHCCEPTALH

Ocobo ciienyer OTMETHTh BEICOKMH HaydHbI ypoBeHb paGoTHL Bce ycrermmble HaydHbIe
TIOJIOXKCHHUS OTMCYCHB! BBIIIC. 3HAYECHUE BBINOJTHCHHONW [HCCEPTAIMU OOJbBIIOE, MOCKONIBKY
TIO3BOJIMJIA BBIIOJIHUTE PSI HAYYHBIX TIPOEKTOB.

Bmecre ¢ Tem HeoOXOAMMO yKa3zaTh Ha HEKOTOPBIE HEJOCTATKUM pPabOTHI, €€ CIIOPHBIC
IIOJIOJKEHUS, TIOOYKIAIOIIHe K JTUCKYCCHH.

3aMeyaHus 10 AUCCEPTAMMOHHOM padoTe

1. Ha c. 76 nmccepramum aBTOp YTBEpXKIAeT, YTO OKCIEPUMEHTANbHBIE 3HAUYeHHS 1T



COOTBETCTBYIOT pe3ylbTaTaM TEPMOIMHAMUYECKOTO pacyera, OJHAKO DTO HE COBCEM Tak,
ocobenno s coctaBoB Nel-3 (tabm. 8 u 9). C ueM 370 cBsI3aH0?

2. Hapuc. 11 (c. 77) He 0603HAYEHO COOTBETCTBUE KPHBBIX H COCTABOB.

3. Ha c. 79 npusenens! paccuntanusie 3((eKTHBHBIE dHEPTHH aKTHBALMH (TabIuia 10).
[Touemy nust cocraBa ¢ 20 % CBS3KH SHEPIUS AKTUBAIIMH UMEET MHHUMAIbHBIE 3HAUCHUS?

4. Ha c. 80 aBTOpOM yKa3aHO, YTO TOIy4CHHBIE 3HAYEHUS YQPEKTHBHON SHEPIHH AKTHBAIUH
CBHJIETEILCTBYIOT O TOM, YTO IIpOIEecc TropeHust B cucreme Ti—Zr—C-meramumyeckast
CBA3KA JIMMUTHPYETCSI peaKiMOHHOM nuddysueit B pacmiaBe. Kakum o6pazom 310 6BLIO
OIIpeJIeNIEHO?

5. B mmccepranmu yacto mpHBOJATCS HOMEpa COCTABOB cHCTeM ¥ X P X, Xo 1 X5 ¢
Pa3IMIHBIM COJCPIKAHUEM CBSI3KH, YTO YCIOXHSET BOCHPHUATHE TeKcTa. J[Jis YHpoIIeHus
IOHUMAHMST TEKCTa MOXHO ObUIO OBl B Hayaje KakIOM OKCIIEPUMEHTAJbHOH IJIABEI
IIPUBECTH UCCIIEyEMBIE COCTABbL, MPUBEACHHBIE Ha C. 54.

6. Ha c. 89-90 rooputcs 06 onTumusamuu pexumos cunoporo CBC - KOMIakTHPOBAHHS 110
IOJyYCHHIO 00pa3sloB KepaMHUUECKHX MarepuaioB. [lodeMy He HOKa3aHBI PE3yIbTaThl
JTAaHHBIX DKCIIEPUMEHTOB?

7. Hac. 91 B Tabn. 16 mpuBeneHb! (HU3HKO-MEXAHMIECKHE CBOMCTBA MATEPHAIOB CHCTEMbI
Ti-Zr-C co cBs3koit mo u mocne omkura. [louemy Hambosee BBICOKHMME CBOMCTBAMHE
obmamaer oOpasen (Ne6) mpm comepxammu cBasku 20 %, TONyYeHHBIH Oe3
TEpMOOOPabOTKH, XOTA B pabOTe YacTO FOBOPHUTCA O MOJOKHTETLHOM BIMSHUH OTIKHTA
(yBeIMYeHHE CONepKaHUA KapOUIHBIX (a3, MOBBIIIEHUE KAPOCTORKOCTH H T.1.)?

8. Ha c. 128-129 3asBneno, uto mis mporecca SUJI onTuManbHBIME SBISIOTCS SIEKTPOJBI C
30 % cpsasku. Opmako Ha c¢. 118 pexomengosamsr JIT wmarepuanst Ti-Nb—C s
[IPUMCHEHUST B KA4Y€CTBC KOHCTPYKIMOHHOW M (QYHKIIMOHANBbHON Kepamuku ¢ 20 u 30%

cBsA3KH. C 4eM CBSI3aHO TaKOe PacXoykacHue?

3akmouenue

B 1enoM, HecMOTps Ha OTMEUYEHHbIC 3aMEYaHMs, PE/CTaBICHHAs JUCCEPTAIHS BBIIOIHEHA
Ha BBICOKOM HAay4HO-TEXHHYECKOM YPOBHE H IpPEACTaBIseT coO0M 3aKOHYEHHYIO HAy4HO -
KBaJIM(UKAUOHHYIO paboTy.

PesynbraTel quccepTarmoHHOM paboThI, BRIHOCUMBIE HA 3allUTY, HPOILIH anpobarmio Ha 15
HayYHO-TEXHUYECKUX KOH(PEPEHIUX, OIIyOIMKOBAHbI B 4 CTaThsIX B JKypHauax u3 mepeunst BAK.
ABTOpedepar MONHOCTBIO OTPAKACT COACPIKAHHE JUCCEPTALUH. Pe3ylbTaThl JUCCepTAIMOHHON
paboOTEI MOTYT OBITH HCIIOJIB30BAHBI B 0OJIACTH MOJIYYEHHS JKAPOCTOMKMX IIEHOK IIPH pa3paboTKe

TIICPCITIEKTUBHBIX U3ACIIMN aBUAIMOHHOM IIPpOMBIINIIICHHOCTH.



YunThIBAsE aKTYaTbHOCTh BBIIOTHEHHEIX HCCIIC0BaAHUM, MMEIOIYIOCS HAYYHYIO HOBH3HY H
IPaKTHYECKYIO 3HAYMMOCTh PE3yJIbTaTOB, CYMTAIO, YTO IIpeCTaBIeHHAs CcCepTallornas pabora
YHOBIETBOpSieT BceM TpeboBaHusM 1. 9 IloJOXKEHHS O NPUCYKIEHMH YYEHBIX CTeleHel,
yrBepxkaeHHOM [locTanosnennem npasutensctBa PO ot 24 cenrs6ps 2013 1. Ne 842, a ee asrop,
Manakosa Ompera CepreeBHa, 3acCly)XHBaeT TNPUCYXKJIEHHS YUYEHOH CTeleHM KaHIMAaTa
TeXHUYECKUX Hayk 110 crenuaibnoctr 05.16.06 — «IlopormkoBast MeTauTyprus ¥ KOMIIO3HIIHOHHbIE

MaTepHuaIbly.
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