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Neni/ | Kpurepun CootsercTBHE KpHTEPHSIM O6ocHOBaHNe MO3UIUHK OGHIUATBEHOTO peLeH3enTa 7
II (HEOOXOMMMO OTMETHTE ONMH U3
BapHaHTOB OTBETA)

L. Tema 1.1 CootBercTBHE NpuopuTeTHEIM | IIpencraBnenHsle B nucceprammu pe3ynbTaTsl UCCIIeJOBAHUS
AUCCEPTAllMK | HANPABICHUAM DPA3BUTUS HAYKH WIIH COOTBETCTBYIOT NPHOPUTETHOMY HAIIPaBICHHIO PA3BUTHS
(Ha mary ee rOCyIapCTBEHHBIM IIPOrPaMMaM: HayKH «JHEPreTHKA W MAIIMHOCTPOCHHE.
yTBepKAeHus) | 1) JInuccepTanus BoInoHEHA B Huccepranns Koxaxmerosa E.A. BEIIONHEHA B pamKax
COOTBETCTBYET | paMKaX NPOEKTa MJIH IeJIeBoji CIIeYIOIUX HAYYHO-TEXHHYECKUX HPOrPaMM:
HaIlpaBJICHUAM | HPOrpaMMbl, GHHAHCHPYEMOTro(0ii 1. Hay4so Texnuueckas nporpamma «PasBuTHe aToMHOI
pa3BUTHS H3 roCcyIapCTBEHHOI0 GI0/2KeTa SHepreTuku B Pecriy6mike Kasaxcran Ha 2018-2020 romem
HAayYKH U/AJTH (YKa3aTh Ha3BaHHE H HOMep NPOEKTa (Homep rocpeructpanuu - 0118PK01 124), mo Teme: 02.04
TOCYNapCTBEHH | MM NPOrPAMMEI) «HccnenoBanue nepCneKTHBHEIX MaTepHaJIOB Ha OCHOBE
BIM 2) lnccepraumsi BoINOIHEHA B cucremsl Ti-Al-Nb mia xpanenus u TPAHCIIOPTHPOBKHU
IIporpaMmMaM | paMKax Apyroii rocyiapcTBeHHOi BOZOpOIa».

IIporpaMmal !!KaBaTb HAa3BaHHE
npor EaMMbI!

3) Huccepramus COOTBETCTBYCT | U IBYCTODOHHEIrO COTpyaHHYecTBA Ha 2014-2020 rT.
OPUOPUTETHOMY HanpasjeHuro | (BHyTpeHHUIT HoMep cornarmenus 14.627.21.0003) o teme
Pa3BUTHA  HaykW,  yTBepxeHHoMy | «MccnenoBanue u paspaGorka IIPOI[ECCOB BHICOKOMOLIHOTO
Bricmreii HayIHO-TEXHUIECKOH | BO3AEHCTBHS KOHUEHTPHPOBAHHBIX MOTOKOB SHEPTHH I
L KOMHCCHEIH Ipu IlpaButenscTBe | hopMHEpOBaHHUS IIOBEPXHOCTHEIX _ CJIOEB € aMOp(HOI,

2. @enepanbHas  1eneBas nporpamma  Poccwmiickoit
Deziepanuy B paMKax MeXIyHAPOLHOTO MHOT'OCTOPOHHETO




Pecnybmmkn ~ Kasaxcram  (ykasate

HaHOKPUCTAJUIMIECKOH ¥ HHTEPMETAUTHIHOU CTPYKTYpOil

T HBHCHHIZ, HCIIOJIb3YEMBIX B BOIIOpO,Z[HOﬁ SHEPreTuKe u
HpOMBII.HJIGHHOfI IKOJIOTUU»

BaxuocTts s
HayKH{

Pa6ora BHOCHT/HE BHOCUT

CYIIECTBEHHBI! BKJIJI B HAYKY, a €€

BaXHOCTh XOPOIIO PACKPLITA/HE
packpsita

Hucceprannonnas pabora KoxkaxmeroBa E.A. BHOCHT
3HaYMMBIH BKJIaZl B HAYKy, @ €€ Pe3yJIbTaThl CIIOCOOCTBYIOT
PEIICHHIO MPUKIaAHBIX MpoOjaeM (DU3NKH TBEPAOro Tena,
MaTepHaoBeAECHHS U HOPONMKOBON METAILTYPIHH.
IIpoBenenusie aBTOPOM UCCIIEOBAHUS JaoT
JOIOJHUTENbHBIE 3HAHHMA II0 BOIPOCAM TEXHOJOTHH
CO3NAaHMA HOBBIX KOHCTPYKIMOHHBIX MATEPHANOB ¢
KOMIIJIEKCOM ~ONTHMAJIBHBIX CBOMCTB, HCIOJNB3YEMBIX B
00J1aCTH  BOTOPONHON DSHEPreTHKH, ABTOMOOWIBHON M
a3pOKOCMHUYECKO# IMPOMBINUIEHHOCTEH. PaboTa MoXxeT GBITh
TIOJIE3HOH B Pa3IMYHBIX OOIACTAX IOJYYEHHs, XPaHEHHS,
TPaHCIIOPTHPOBKH U MCIIOJIB30BAHUS BOIOPO/IA.

IIpuHIAD YpoBeHb CaMOCTOSTEIBHOCTH Cowuckarens obnamaer BEICOKAM yYpOBHEM
camocrtoATensb | 1) BolcokHii; CaMOCTOATENBHOCTH, IOCKOJIBKY BCE OKCIIEPHMMEHTAIHHO-
HOCTHU 2) Cpennuit; HCCIIENIOBATEIIbCKHE pe3ynbTaThl B pamkax
3) Hu3kwnit; AUCCEPTAIMOHHON PpabOTEl OBLTM BBHINOJHEHH ABTOPOM
4) CaMOCTOSTENLHOCTH HET CaMOCTOSITEIIHLHO.
K Tomy e aBTOp SBISUICS OTBETCTBEHHBIM HCIIOJIHHTEIEM
HayqHO-TEXHMYIECKHX IPOTpamMM, B paMKaX KOTOPHIX
BBINIOJIHSIACH JUCCEPTALIMOHHAS paboTa
IIpuHIHT 4.1 ObocHOBaHHUE aKTYaIbHOCTH AKTyalbHOCTD HCCIICI0OBaHHS XOPOIIO 000CHOBAHA:
BHYTPEHHETO | OWCCEPTAIUH: ITockonbKy B IOCTEIHHE MECATHIETHS BCEe OOJIBIIHIL
€IMHCTBA 1) O6ocHOBaHA; HUHTEPEC IPUBJICKAET HCIOJIb30BaHHE BOXOPOAA B KadecTBE

2) Yactuuno 060cHOBaHA,
3) He o6ocHoBaHa.

AIbTCPHATUBHOI'0 J3HEPrOHOCHUTEJIA. O,ZIHa H3 KIIOYEBBIX
HpO6JIeM, CACPKHUBAIOIIUX ITPAKTHYECKOE MCHOJIb30BAHUE




BOOOpOJa BO MHOTHX O6J'IaCT51X, CBi3aHa C HEBBICOKOU

30 ($EKTUBHOCTEIO €r0 XpaHeHHsS W TPaHCIOPTHPOBKA. Jns
€€  MOBBINCHHWS  Hapsly C  COBEpIICHCTBOBAaHHEM
TPaIUIIAOHHBIX TEXHOJIOTHIA, OCHOBaHHBIX Ha
KOMITPUMHUPOBAHUH M COKM)KEHUH, BENETCS aKTUBHBIH IOUCK
HOBBIX MAaT€pHajoB, CIOCOOHBIX 3amacaTb BOJOPOA B
KOMIIaKTHOM CBsi3aHHOM Buzme. K wmx umciay oTHOCsSTCS
THAPUA000pasyloue MeTAUIBl W HHTePMETaINIecKHe
coenunenus (MMC) Ha ocHOBe TpoitHOI cuctemsl Ti-Al-Nb.
B T0 Xe BpeMs /IS TeXHHYECKOro NPHMEHEHHS THAPHIOB
MeTaiioB 1 UMC HeoOXoauMBl CTaOUIBHOCTh X CBOMCTB
IIpY JUTATENLHOM IHUKIIE, & TaKXKE TePMOCTAOHIBHOCTH HpH
BO3IEHCTBUH TMOBBIIEHHBIX TeMmieparyp. IIoHATHO, 4To B
3aBHCHMOCTH OT COIEPXaHHS JIETHPYEMbIX 3IEMEHTOB,
TEXHOJIOTUH IOJNYYeHHS H TEMIEPaTyPHBIX PEKHMOB
BO3MOXXHO HA IPAKTHKE MONYYHTh Pa3IUYHbIE THIAPHIHEIE
CACTEMBI C HeOOXomuMOH CTIPYKTYpol u  (a30BbIM
coctosiHEeM. OHako, pabounii pecypc THAPHAOB METALIOB
u MMC mms xpaneHus BOZOPOAa, MOXHO OIPELEIHTE
TOIKO MOJEIBbHEIMHM  HCHBITAHUAMH B  J1a6OpPaTOPHBIX
YCIOBHSIX

4.2 ConeprxaHue quccepTanin
OTPaXXaeT TeMY AUCCEPTAIUH:
1) Orpaxaer;

2) YacTH4IHO OTpaXkaer;

3) He otpaxaer

Conmepxanne oTpaxkaeT TeMy HacTosIei IUCCEPTAIIHH.
IlpencTaBieHHble TIaBRI M €€ pasieNbl, 3aKIIOYEHHE,
IIOJIOKEHHsI M BBIBOABI COIVIACYIOTCS M IIOCBSIIEHBI

HCCIIEOBAHUIO HU3MEHEHU S CTPYKTYpHO-(a30Boro
COCTOSHHS CIUIaBOB Ha OCHOBe cHcTeMbl Ti-Al-Nb, npm
MHOTOKPaTHBIX BBICOKOTEMIIEPATYPHBIX nporeccax

THUAPUPOBAHHUA / ACTUAPHUPOBAHUS.




4.3. Ilens u 3anaun COOTBETCTBYIOT

HeJIB u 3aJa4Yd  ITOJIHOCTBIO COOTBETCTBYIOT TEME

TeMT TUCCEPTAUN:

1) cooTBeTCTBYIOT;

2) 9aCTHYHO COOTBETCTBYIOT;
3) He COOTBETCTBYIOT

AUCCCpTaIlUH. Janaun B3aHMOCBS3aHBI, IOCJIENOBATEIILHLl U
HalIpaBJICHBI JJIs1 JOCTHXEHUS 1IN Auccepranuu

4.4 Bce pa3nesnbl U IOI0KEHAS
JHCCEPTALlUH JIOTHYECKH
B3aUMOCBSI3aHBI:

1) DOIHOCTBI0 B3aHMOCBSI3AHBI;
2) B3aUMOCBSI3b YaCTHYHAS,

3) B3aMOCBSI3b OTCYTCTBYET

Bce pasmensl m monmoxeHHs aMccepTanuMM  MOJHOCTBHIO
B3aHMOCBSI3aHBI, /I 3al0UThl IOJNOXKECHHH B pasmenax
IIPEACTaBJICHBI 9KCIIEPUMEHTAIbHEIE pe3yJbTaThI.
JluccepTanus mpencTaBigeT u3 cebs 3aKOHYEHHYIO Hay4HO-
HCCIIENIOBATENIbCKYI0 paboTy BCE INIAaBBI KOTOPOTO HMEIOT
JIOTHYECKYIO IIENI0YKY ITOBECTBOBAHUS.

4.5 IlpeanoXxeHHbIe aBTOPOM HOBBIE
pelienys (IpUHIAIEL, METOB])
apryMEHTHPOBAHbI U OIEHEHEI 10
CPaBHEHHIO C H3BECTHBIMHU PEIIEHUSIMU:
1) kpuTHIEeCKHii aHAJIH3 eCTh;

2) aHAJIN3 YaCTUYHBIIA;

3) aHa)M3 mpencTaBseT coboil He
COOCTBEHHBIE MHEHHS, 4 [IHTATHI
JAPYTHX aBTOPOB

Ha ocHoBe xpuTHueckoro amanm3a paHee H3BECTHBIX
pewmennit nuccepranTom Koxaxmerosbim E.A. mpeioxkens:
7§ apryMeHTHPOBaHEI COOCTBEHHBIE IPHHIAIIEL,
OTpakaroInue coiepXaHue JMHCCEPTALHOHHOTO
HCCIIC/IOBAHHUS, MOCTABICHBI 3a[a9l M METOAbI HOJIyYeHHsS
PE3YJIbTaTOB 3TOT0 UCCIIENOBAHMUS.

ITpuaIUT
Hay4YHOH
HOBHU3HBI

5.1 Hay4HslIe pe3ynbTaTsl H HOJOKEHHS
SBJISIFOTCSI HOBBIMH ?

1) N0JHOCTHIO HOBDIE;

2 YaCTHYHO HOBBIE (HOBBIMH SIBJISFOTCS

25-75%);

3) He HOBBIE (HOBBIMH SIBIIIOTCS MEHEE
25%)

Hay4HBIe pe3ybTaThl H I0JI0XKEHHS UCCEPTALIAN ABIISIOTCS
HOBbIMH. [Ipy BBINONHEHMM [HCCEPTAUHOHHON pPaGOTHI
BIIEPBEIE AETAJIHHO:

1. pa3zpaboran cnocob [IOJIyYeHHS
BOZIOPONAKKYMYJIUPYIOIIHX Iepe3apspKaeMbIX NMC
cacrembl Ti-Al-Nb. Paspa6oTansbiii crnoco6 3alUIIEH
nareHToM Pecrmy6muku Kasaxcran Ne 5809 or 29.01.2021]
broi. Ne4;




2. OOJIYYCHBl JNAaHHBIC IIO BJIUAHHAK pPa3sMEpOB YacCTHI]

DIICMEHTApHFIX NOpPOINKOB B  HCXOOHOW  IIHWXTe Ha
CTPYKTYypooOpa3oBaHHE HHTEPMETALIMAOB THTAaHAa B
npouecce MA u UTIC,;

3. omucaHbl ¥ OOBSCHEHBI OCOOCHHOCTH ()OPMHUPOBAHMS
CTPYKTYphl M ()a30BOr0 COCTaBa MEXaHOAKTHBHPOBAHHOM
MIOPOIIKOBOM KOMIIO3uIuH cucteMsl Ti-Al-Nb mpu UIIC;

4. momyden nByxasubrii (O+B2) cnnas cucremsr Ti-Al-Nb
obnajnaromeil BBICOKOM TEPMHYECKOM CTaGHIBHOCTBIO
CTPYKTYpPHO-(a30BOT0 COCTOSIHHSI  COPOLIMOHHBIX CBOHCTB
(1,91 mac.%).

5.2 BeIBOABI AUICCEPTAIIUH SBIISIOTCS
HOBBIMH?

1) NOJHOCTBIO HOBBIE;

2) 9aCTUYHO HOBBIE (HOBBIMH SIBJISIOTCS
25-75%);

3) He HOBbIE (HOBBIMH SIBJISFOTCS MEHEE

Ilosy4eHHBIE aBTOPOM pE3YJIbTATBl M BEIBOABI SBISIOTCS
IOJIHOCTBIO HOBBIMH, IIOCKOJIGKY OCHOBBIBAIOTCS Ha
3KCIIEPUMEHTATIBHBIX HCCIENOBAaHUAX aBTOpPa JUCCEPTAIHH.
Pesynprarom  muccepTallMOHHON ~ paboThl  ABISETCS
HOJTyYeHHBIH KOMOWHUPOBaHHEM COBPEMEHHBIX
TEXHOJIOTHYECKUX IpoleccoB AByx(dasHeiii cmiaB (O+B2),

25%) KOTOpPEI  00namaeT BBICOKOH  BOMOPOMOEMKOCTBIO W
BBICOKOTEMIIEPATYPHOH  CTAOMIBHOCTBIO  COPOIMOHHBIX
CBOMCTB.

5.3 Texauueckue, TEXHOJOTHYECKHE,
3KOHOMMYECKUE UJIH yIpaBJIeHUECKHE
pelLIeHUs SBJIAIOTCS HOBBIMH U
000CHOBAHHBIMH:

1) mOJIHOCTHIO HOBBIE;

2) YaCTUYHO HOBbIE (HOBBIMHU SIBIISIOTCS
25-75%);

3) He HOBBIE (HOBBIMH SIBJISSFOTCS MEHEE

IlomHoTa HOBH3HBI TEXHHUYECKHX M TEXHOJOTHYECKUX
pEILIEeHUH TOATBEPKIACTCS.

PaszpaboTtanusie CIOCOOBI o IOy YEHHUIO
BomoponakkyMmyiupyromux UMC Ha ocHoBe cuctemsl Ti-
Al-Nb, a Taxxe npeyIoKeHHbIe METOUKH U PEKOMEHAIHH
YCHEIIHO NPUMEHSIOTCS B HallMoHaIbHOM siIepHOM IieHTpe
Pecny6muku Kasaxcran B paMKax IpoeKTa 10 MporpaMMHO-
[[eJIEBOMY (MHAHCHPOBAHHIO Hay4HBIX, Hay4HO-
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