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Hayuynas nporpamma

12-ii MesxkayHapoaHoi KoHGepeHIun
«¥Yraepoa: pyHaaMeHTAJIbHbIE MPO0JIeMbl HAYKH,
MaTepHuajioBeAeHue, TEXHOJIOTUs»

Jdata: 27 oxkrsiops 2020 r. (BTOPHUK)

8:30 — 9:45 PETUCTPALIA Xomn AN
9:45 -10:00 OTKPBITUE KOHOEPEHIIMHN 3an AN
10:00 — 13:00 TUIEHAPHASI CECCHS [pedcedamens:
: ' IIpog. bnanx B.]].
13:00 — 14:30 OBEJL
CEKIIMA «®yHnaMeHTalIbHbIE IIpeoceoameny:
14:30 - 19:00
ucciueaoBaHus» - 1-e 3acenanue K.¢h.-m.1. Ilpoxopos B.M.
CEKL S «MccnenoBanus u

IIpeoceoamens:

14:30 — 19:00 pa3paboTKa yriaepoIHbIX MaTEPHUATIOB) 0.x.1. Mopoxosuy B3,

- 1-e 3acemanme

Jdata: 28 oxkTsi6ps 2020 r. (cpena)

CEKIU A «DynnameHTaIbHBIC IIpeoceoamens:
9:00 - 13:10
HCCIe0BaHUM» - 2-€ 3acelaHue 0.¢p.-m.n. byea C.I'.
CEKL S «MccnenoBanus u
9:00 - 13:10 pa3paboTKa yraepoIHbIX MaTEPUATIOB) lpedceoamens:
' ' o0.m.n. beinuna H.IO.
- 2-e 3acemaHue
13:10 — 14:30 OBEJ
CEKIIMA «®yHnaMeHTalIbHbIE IIpeoceoament:
14:30 — 16:30
HUCCIIENOBAHUAY - 3-€ 3acCeJaHne 0.¢.-m.n. Copoxun b.11.
CEKIUA «MccnenoBanus u )
14:30 — 16:30 pa3paboTKa yriaepoIHbIX MaTEPHUATIOB) [pedcedamern.
’ ’ o0.m.H. byonenxos U.A.
- 3-e 3acenianue
17:00 — 19:00 CTEHJIOBAS CECCHUA Xom 2 sraxka 1IN
[Jdata: 29 oxrsi0ps 2020 r. (ueTBepr)
9:00 - 11:00 Kpyrusiit cTon mo pyHIaMeHTAIbHBIM UCCIEAOBAHUSAM yTIEPO/Ia.
11:00 —13:00 Kpyraslii cTO MO TEXHOJIOTHUAM CO3JaHMsI YITIEPOAHBIX MATEPHAJIOB.
13:00 — 14:30 OBE][]
14:30 [TonBeneHne UTOroB U 3aKpeITHE KOH(EPEHLIUU




Hayunasi nporpamma 12-u Meoswcoynapoonoti kongepenyuu « ¥Yanepoo:

(bVHdaMeHmaJleble I’lDO6]l€Mbl HAVKU, Mamepuafloeeaeﬂue, MEXHOJIO2UA )

[Jdara: 27 oxkTsiops 2020 r. (BTOPHHUK)

8:30-9:45 Perucrpanus
9:45 -10:00 OTkpbITHE KOH(pEpeHI U
DO moxnamguuxa Haspanwne mokxnama

Bpems: 10:00 — 13:00. IlnenapHoe 3acenanue.
IIpencenarens: Ilpo¢. baank B./I.

Tepenmuves Cepeeti
10:00 — 10:30 Anexcanoposuy
(PI'BHY THCHYM)

Jlecuposannulil armas: KpUcmaniiu3ayus,
cmpyKmypa, c80ucmaeda

B macrosmieit pabore o0CykmaroTcsi MpoOJeMbl BBIpAIIMBAHUSA KPUCTAIOB ajiMa3a METOJ0M
TEMIIEPaTypPHOTO0 TPAJAMEHTa, JIETHPOBAHHBIX TAaKUMHU 3JEMEHTaMHM Kak a3o0T, Oop, ocdop.
W3ydeHo BIMsSHUE JICTHPYIONICH TpUMECH Ha TaOWUTyC KpPUCTAJUIOB ajiMasa, WX CTPYKTYypHOE
COBEpIIICHCTBO, OINTHYECKHE U JJIEKTpopu3ndeckue cBoiicTBa. [lokazaHa BO3MOXKHOCTH
JIETUPOBAHUS KPHUCTAIIJIA aJIMa3a TaKUM JIEMEHTOM, Kak ¢gocdop.

Ocobennocmu eucmepesuca MAazHUMHOL
byza Cepeeri B0CNPUUMYUBOCU NPUPOOHBIX U CUHIMEMUYECKUX
10:30 — 10:50 I'ennaovesuy A30M-CO0EPHCAWUX MOHOKPUCALIO8 AIMA3A.!
(PI'BHY THCHYM) CYnepnapamacHemu3m u c8epxnpo8ooUMocms
npuT <25 K

BnepBbie unccienoBaHa MarHuTHash BOCHPUMMYHUBOCTH coaepxamux 1o 120 ppm  azora
CHHTETHYECKUX MOHOKPHUCTAILIOB ajMa3a, B IMara3oHe MarHuTHHIX nojiei (-7) — (+7) T B obmactu
temneparyp 2 — 300 K, a Takxe 3aBUCHMOCTH HaMarHM4eHHOCTH OT BpeMmeHu. Habmonaronuiics
npu Temrneparypax Hmwke 25 K rucrepe3nc HaMarHU4€HHOCTH ONKCBHIBAETCS MOJEIbIO Ha OCHOBE
BKJIQJIOB JIMAaMarHUTHOM, cyleprnapaMarHUTHON KOMIIOHEHT M 3¢deKTa cBepXIpoBOIUMOCTH. B
obmactn koHmeHtparuidi g0 100 ppm aMImIMTyAa HaMarHWYEHHOCTH KOPPEIHPYET C
KoHIeHTpauueil A m C a30THBIX IIGHTPOB B HCCJIEIOBAHHBIX & 00pa3lax MOHOKPHUCTAIIJIOB
CHHTETHUYECKHX aJIMa30B, BbIpallleHHbIX MeToioM HPHT.

Tonaxos Cepeeti Jegpopmayuonnasn npupooa cmynenuamozo coguea
10:50 - 11:10 Huxonaesuy @ononnoti aunuu KPC 1332 em’ 62D ocmpoeKax
(DI'BHY THCHYM) Ha {111} epansax necuposanuvix 6OpPOM AIMA308

MertogamMu pPEHTTEHOBCKOW audpakToMeTpun, KoMOMHaIrmoHHoro paccesHue ceera (KPC) u
(ha30BOro KOHTPAcTa B aTOMHO-CHJIOBOH MUKPOCKOIIMH MPOBEJIEHBI UCCIIEOBAHUS JIETUPOBAHHBIX
6opom anmasos. Ilokazano, yto HabGmronaemsblil B criektpax KPC cryneHuaTsiii ciBur poHOHHOK
muen ot 1328 10 1300 em™' ¢ marom ~5 cM™' ¢ moBepxHOCTH TpaHeii {111} TernpoBaHHBIX 60pOM
aJIMa30B, a TAKXKe MOSIBICHUE TOTOJIHUTENIbHBIX PEHTTEHOBCKUX OTpa)keHUH Ha yriax 20=41.468°,
42.084° u 42.413° cBs3aH ¢ obpazoBaHueM 2D ciiouctoit ocTpoBKOBOM CTPYKTYphl. OCTpOBKU Ha
MIOBEPXHOCTU TpaHEH COCTOSAT U3 YEpedyHoIUXCs AaTOMHO-TOHKHX CIIOEB OOp-yriepof,
KOT€PEHTHO BCTPOCHHBIX B PEIIETKY ajMasa C MEePUOIaMu, KpaTHBIMU JJIMHE OOJIBIION JUaroHa
KyOuueckoil pemerku (~6A), 4To ¥ NPUBOJUT K CKAYKOOOPA3HOMY HW3MEHEHHIO HANPSKCHUH B
HuX. OnpeeneHsl YUCICHHbIE 3HaU€HUsI OCTATOYHBIX HANPSKEHUH B IONEPEYHOM U MPOI0JIEHOM
HaIpaBJICHUSAX.




Jlasvlooe Baneputi Oonoghomonnvie uznywamenu Ha OCHO8e
11:10 - 11:30 Anexcanoposuy HAHOAIMA308 C NPUMECHO-8AKAHCUOHHBIMU
(UDBJ[ PAH) YeHmpamu. CUHme3 U UCC1e008anue C8OUCME

PaGota mocsieHa MU3y4yeHUI0 BO3MOXHOCTH CHUHTE3a OJHO(GOTOHHBIX H3TyyaTelled Ha OCHOBE
yIbTPaHAHO- W HAaHOpPa3MEpPHBIX aiMa3oB C SiV  ONTHYECKHMMM ILEHTPAMHU IOCPEICTBOM
WHIYLUUPYEMBIX BBICOKMMH JAaBICHUSMU W TeMIIEpaTypaMH IPEBPALIEHUN YTIIEBOAOPOIHBIX
POCTOBBIX CHUCTEM, HE COAEPIKALMX TPAJULMOHHBIX METANIOB-KAaTaIU3aTOPOB, U MCCIEA0BAHUIO
CBOMCTB aJIMa3HbIX MaTEPHAJIOB, OJYYEHHBIX C IOMOIIBIO MPEIOKEHHOTO METOA.

11:30 — 12:00 Koge-operix
YeprozamoHckutl
. ) Jleonuo AmomHnvbie u d1eKmpoHHbIE CIPYKMYPbl OUAMAHO8
12:00 — 12:20
Anexcanoposuy U UX OONUPOBAHHBIX AHANO208
(UbX® PAH)

Huaman, npeackazansbiii B 2009 r. (MBX® PAH) Ha ocHOBe MexaHW3Ma MpEBpAIICHUsS B HETO
ourpadeHa mIm HECKOJBKUX cioeB rpadeHa (¢ ymakoBkamu AA, AB u ABC) npu xumuyeckon
ajzicopO1Mu BoIopoJia Wi (pTopa, HeJaBHO ObUT OIyYeH B Tpex skcnepumentax 2019 roga. Panee
ObUIO MOKa3aHO TEOPETUYECKH, YTO JHMaMaHbl 00JIaJalOT BBICOKON TBEPAOCTHIO M BBICOKUM
KO3 PHUIHEHTOM TEMIONPOBOIHOCTH.

3necy maerca o0030p pabor 2010-2020 rr. u HCCIEAYIOTCS HOBBIM KIAcC OWAaMaHOB —
JTUDJICKTPUKOB HA OCHOBE MYapOBBIX Tpa)eHOBBIX CIIO€B U MX CBOMCTBA. [IpuBOASTCS pe3yabTaThl
pacdeToB TaKMX MYapoBbIX TUAMaHOB, HHTEPKAIUPOBAHHBIX IPYTUMH aTOMaMHU — MOKa3aHO, YTO
OHM O0JAJAIOT MOJYIPOBOJHUKOBBIMU WM METAUIMYECKUMH CBONCTBAMH B 3aBHCUMOCTH OT
CTETIeHH JOTTUPOBAHMUS.

PaccmaTpuBaeTcs nepcnekTHBa UCIOIb30BaHHS TAKMX aTMa30MOA00HBIX MIIEHOK HAHOMETPOBOI
TOJIIIMHBI B MEXaHUYECKUX, ONTO-3JIEKTPOHHBIX U AJIEKTPOHHBIX YCTPOUCTBAX U MPUMEHEHHE UX B
OHOJIOTHHU U MEIULINHE.

Honos Cepeeiti

I'ennaovesuu, Mnozcoghynkyuonanvnvle mamepuansl
12:20 — 12:40 Manaxo Apmem Ha 0CHOBe MYTbMucpagheHos:

Ilemposuu, (MI'Y OmM HAYKU K 8bICOKUM MEXHON02UAM

um. M.B. Jlomonocosa)

betinuna Hamanvs Komnosuyuonnvie mamepuansl na ochose yenepooa
12:40 — 13:00 IOpvesna 0J1s1 AMOMHOU MeXHUKU U Opy2ux ompacietl

(AO «HUHzpagpumy») | npomviuiienHocmu

WNuctutyr AO «HUUrpadpur», Haumnas c 1961 r., sBiusercs eauHCTBEHHbIM B Poccun
pa3paboOTYMKOM KOHCTPYKLMOHHBIX I'paUTOB, B TOM YHCJE, UCHOJB3YEMBIX JJIsi MPOU3BOACTBA
KJIaJIKM U CMEHHBIX 3JIEMEHTOB 3HepreTudyeckux peakropoB PBMK B aromHoil oTpaciu, a Takxke
JIPYTHX OTpacien.

B 2009-2020 rr. B «HUUrpaduT» co3mana HoOBas SKCIIEpUMEHTalbHas 0a3a, IMO3BOJISIOLIAS
MPOBOJUTh UIMPOKHHA CHEKTP MCHBITAHUM B MPOU3BOACTBE HOBBIX CHIPbEBBIX MAaTEpHUATOB U
moJiydaTtb U3JCIUA Ha HUX OCHOBC pastquﬁ HOMCHKJIAaTYpPbl H CBOMCTB: BBICOKOITPOYHBIC H
BBICOKOMO/YJIbHBIE YTJIEPOJHbIE BOJIOKHA, KOMIIO3UTHI Ha MX OCHOBE, HAIOJHUTENM IS
KOMIIO3UTOB C Ppa3inYHbIMMU MaTpulamMu, YIJICpOJHBIC TKaHW H3 BHCKO3bI W JIMOLCIBHOI'O
BOJIOKHA, BBICOKOYHUCTbIE HCKYCCTBEHHBIE TPa(UTOBBIE MATEPHUAIBI.

13:00 — 14:30 0b6eo




Bpewmsi: 14:30 — 19:00. 1-e 3acenanue cekuuu «@yHAaMeHTAJIbHbIEe H TOUCKOBbIE HCCJIET0BAHUS»
(IIpeacenarenn: K.¢p.-m.H. [Ipoxopos B.M.)

Ilonos Muxaun
14:30 — 14:50 fOpvesuu
(DI'BHY THCHYM)

Hosas ¢azosasn ouacpamma yenepooa 6 obnacmu
oasnenuti u memnepamyp 25—130 I'lla u 300-2400 K

B HacTosimieii paboTe nMpoBeAeH psil SKCIEPHUMEHTOB MO MPEeBpalleHUsIM rpaduTa U aamasza B YCIOBHIX
BbIcokoro namieHust 1o 130 I'Tla, mokaspiBalomMX HECTAOMIBHOCTH alMa3za B AHMANa3oHE JaBIICHHUN
55-115 TITIa. TlonmydeHHble pe3ynbTaThl OMPOBEPralOT PaCHPOCTPAaHEHHOE TIPEJCTaBIEHHUE O
BO3MOKHOCTH 00pa3oBaHus ainmasa npu Jioobex aasnerusx ot 2,2 go 1000 I'Tla. B padote, B yacTHOCTH,
HCCIIEIOBANIMCH 00pa3iibl rpaduTa, MoABEprHyTHIEC AABJICHUIO U CABUTOBOM Aedopmanuu B Juana3zoHe OT
25 I'Tla go 130 I'Tla MeTogamMu CHEKTPOCKOIMHY KOMOMHAIIMOHHOI'O PACCEesIHUS CBETa M NIPOCBEYNBAIOIIEH
3JIEKTPOHHOM MHUKPOCKOMHUHU. DKCHEPUMEHTAJIbHO JI0Ka3aHO, YTO B JWara3oHe JaBieHuil oT 55 710
115 TI'Tla ¢dopmupoBaHue anMasa IMpeKpaliaercs, a yxke c(hOpMHpPOBABIIMECS ajlMas3bl NEPEXOIiAT B
YIJIEpOJIHBIE JIYKOBHUYHBIE CTPYKTYphl mpu Temneparypax 300-2400 K. CornmacHo Hammm MOJEIbHBIM
JaHHBIM, 0Opasyromyecs: B 00JacTH HECTAOMIBHOCTH ajiMasa JIyKOBUYHBIE CTPYKTYpPBI UIMEIOT IUIOTHOCTh
BBIIIIE, YEM y ajMas3a.

Copoxkun Ilasen
14:50 — 15:10 bopucosuy
(ODI'FHY THCHYM)

Hccneoosanue yenepoouvix cmpykmyp
¢ NOBLIUEHHOU MEXAHUYECKOU JHCECMKOCIbIO

B mnpencraBneHHoM gokiajne OyAeT OcBelleHa MpoOjieMa CYIEeCTBOBAHMS YIVIEPOAHBIX MaTepHajioB ¢
MOBBIIIICHHONM MEXaHU4eCKOH KECTKOCThIO. bymer oOcyxaeHa pojib HAHOCTPYKTYPHBIX 3(h(dEKTOB,
BEIYIINX K YBEJINYCHUIO KECTKOCTH BCETO YIIIEPOIHOrO MaTepuana. B wactHoctu, OyayT mpeacTaBieHbl
HAIlli TIOCTIEHUE DPEe3yNbTaThl B OOJIACTH HCCIEJOBAHUE YTIIEPOAHBIX HAHOCTPYKTYP M OOCYXIEHBI
0COOEHHOCTH OTIpeIeNIeH s UX 00BEMHOTO MOJTYJISl YIIPYTOCTH Ha aTOMHOM YPOBHE.

Jlenucoe Buxkmop
15:10 —15:30 Huxonaesuu
(DI'BHY THCHYM)

DnekmponHnas 30HHAsL CMPYKMYPA 1e2UPOBAHHBIX
gocghopom monoxkpucmannog aimaza

[IpoaemoHcTpHrpOBaHbBI pe3yIbTaThl HCCIIEIOBAHUS AIIEKTPOHHOMN 30HHOM CTPYKTYpBI
BBICOKOKAYECTBEHHBIX MOHOKPHUCTAJUIMYECKHUX aJIMa30B, JIETHPOBAaHHBIX (ochopoM, KOTOphIe U3yUdAIUCh
C IOMOIIbI0 MH(PAKPACHOTO IOTJIOMIEHUS,, MATHUTHOW M 3JIEKTPOHHOM NapaMarHUTHOM pe30HaHCHOMN
CHEKTPOCKOIHH, a TAKXKE MPOBEJIEHBI pacyeThl HA OCHOBE IEPBBIX NPUHLHUIIOB. [loka3aHO, 4YTO OCHOBHOE
JIOHOpHOE cocTosiHue Qochopa B TO3MINMK 3aMEIICHHs yriepona B pemierke anmasza 1s (B,) mpum
cummetrpun Dyy. Bee anexrponnsie mepexonsl ls (B,, E) — npo, np: (n = 2, 3, 4) nHaGmromarorcs B
WHQPAKPACHBIX CIEKTPaxX NOTJIOMEHHUs, W s YeThpeX M3 HUX OOHapy)XeHa TOHKas JyOJeTHas
CTpyKTypa ¢ pacmieruieHueM 8,5 cM'. Msbl TomaraeM, 4To 3Ta ayOjeTHas CTPYKTypa oOyCIOBIIEHA
paciienienreM ypoBHs ¢ sHeprueit 1,05 MdB (8,5 cm™') cocrosnus 1s (T,) B koHdurypanun T, Ha
ocHoBHOe coctosinue 1s (B,) u cocrosaus 1s (E) B konpurypauuu Dy, Bei3BanHOTO SH-TemiepoBckum
HCKaKCHUEM.

Kynonuyxuii bopuc Daszosvle npespawenus s1emenmos 1V epynnoi:
15:30 — 15:50 Apnonvoosuu Venepoo, KpemHull, 2epManutl npu oopabomxke
(ODI'FHY THCHYM) 8 NIaHemMapHoU MelbHuye

CrtpyKkTypa MOpOIIKa, MOJyYeHHOTO B pe3ysbTare oOpaOOTKHM Pa3HOTO COYETaHHS CMeced KpEeMHH,
repMaHusi M HaHOAJIMa3a B IUIAHETAPHOM MEJBHUIIE MCCIEN0BANACh METOJAaMHU IPOCBEYMBAIOIIEH
3JIEKTPOHHON MHUKPOCKOIMH. BBIJIO ycTaHOBIEHO, 4TO 00pabOTaHHBINH MaTepHall COJIEPKUT HAHOYACTUIIBI
anMasa €O cpelHuUM pasmepoM 3epHa 10 HM, KMMerolMe IBOMHMKM M MPOCIOHKU JIOHCIEHIMTA.
YcTaHOBNIEHO, YTO TUIacTHYecKas JeopManus aiaMma3a MpH MEXaHHYECKOM JBOWHHKOBAHUHM HMEET
MaKCHMaJbHOE 3HAUYC€HUE HANpSKEHHS B aliMa3e B YCIOBHSIX KCIEPUMEHTa, KOTOPOE MOMXHO OLIEHUTh
TBEpAOCThIO cTainbHbIX mapoB (7 I'Tla) mpu TemmepaType CylIecTBEHHO HUXKe Temmeparypbl [lebas.
O6napy>xeHbl (ha30BbIe PEBPALLECHHUS U JBOMHUKOBAHNUE B KDEMHHUH U T€PMaHHH.
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bouixo Eeeenuu
Buxmopoeuu (Hn-m
mennoghusuxu um. C.C.
Kymamenaoze CO PAH)

15:50 - 16:10 Tenzomempuueckue 0amyuku Ha OCHoO8e epagena

Ha cerogsmHWii neHb TpH CO3JAaHWHM TEH30AATYMKOB MOTYT OBITH HWCIOJB30BAHBI CaMble pPa3IUYHBIE
BEIeCTBa W MaTepHaIbl: HAHOTPYOKH, HAHOYACTHUIIBI, HAHOIIPOBOJIOKH, TOHKHE IJIEHKH W WX KOMOWHAIIHU.
TeHzoMeTpuuecKue TaTIYNKH, BHITOJHCHHBIE HA WX OCHOBE, MOTYT IOXBACTaThCS SBHBIMU MPEUMYIIECTBAMH
nepes CBOMMHU OoJiee TPaJUIIMOHHBIMH aHaloraMu. Tak, TEH30CEHCOPhI Ha OCHOBE HOBBIX MAaTEpUAIIOB
(Hampumep, yrJIepOmHBIE HAHOTPYOKH, HAHOMPOBOJIOKH W3 ZnO, rpadeH) o0IamaroT BBICOKOW CKOPOCTHIO
OTKJIMKa, BBICOKOW TEH304YBCTBUTEIIBHOCTBIO, XOPOILIEH 3JIEKTPUUYECKON MPOBOAUMOCTBIO, MPO3PAUHOCTHIO,
OTMEHHOU MEXaHUYECKOM MPOYHOCTHIO U MPOCTHI B U3TOTOBIICHUU.

Jiist TeH30JaTYMKOB HAa OCHOBE Ipad)eHa 3JIEKTPOIPOBOJHOCTD M PSAJ JPYTUX MapaMeTPOB CHIBHO 3aBUCST OT
€ro KpUCTAJUIMYECKOW CTPYKTYpbI, KOTOPYI0 MOKHO KOHTPOJHPOBATh ITYyTEM MPUIOKEHHS MEXaHHUECKOTO
HamnpsDKEHUs, 4YTO IO3BOJIIET HCIIONb30BaTh TIpadeHOBOE MOKPBITHE JJIS  IOJMYYEHHS  BBICOKOM
YYBCTBUTEIHHOCTH B TEH30METPHUECKUX YCTPOUCTBAX.

16:10 — 16:40 Koge-opertix

T'ony6es Eseenuti
Anexcanoposuu
(Uncmumym 2eonoeuu
um. H.1l. Owkuna
DUL] Komu

HI] YpO PAH)

Ocobennocmu KOMOUHAYUOHHO20 PACCeAHUS c8emd
amopuwvimu yenrepooamu (Ha npumepe npupoOHbIX
U cunmemu4eckux oopasyos)

16:40 — 17:00

B nmoxmane Oymer mpeicTaBieH aHaiuu3 KOMOWHAIIMOHHOTO paccesHUs aMOpPQHBIX YIIIEPOAOB C
IIPeO6IATAMONIIM Sp° THIIOM THOPHAM3ALMH, KAK IPHPOIHBIX (IIyHIHT, aHTPAKCOINT, aHTPALNT), TAK U Psiaa
CHUHTETHYECKHX 00pa3uoB. CTPyKTYpHOH OCHOBOHM aHajH3a SIBISETCS NMPEACTaBICHHE TaKUX YTJIEPOJOB Kak
Pa3yHopsI0YEHHBIX HAHOCTPYKTYPHPOBAHHBIX TBEPJBIX TEJl, CTPYKTypa KOTOPHIX OCHOBaHAa Ha CTOMKaX
ne(OpMHUPOBAHHBIX W PA30PUEHTHPOBAHHBIX TPa)eHOBBIX CJIOEB pa3MepaMH B MIEPBbIe HAHOMETPHI, a TPUPOIA
pPa3ymopsI0YeHHOCTH CBSi3aHA C BIUSHHEM (YHKIMOHAIBHBIX TPYNII Ha Kpasx TpadeHOBBIX CIIOEB,
OTPaHUYMBAIOIIAX POCT 3TUX CIOCB M WX B3auMmojeicTBHe. OOOCHOBBIBACTCS MOJICKYJISIPHBIA MOIXOMA IS
aHanmm3a OJHO(OHOHHBEIX CHEKTPOB WCCIEAYEMBIX BEHIECTB, YTO IO3BOJSIET MPOCIEIUTH MPIMYIO CBS3b
CIIEKTPOB M WX IIMPOKOMOJIOCHOW CTPYKTYpHI ¢ nucriepcueit mmH cBszeii C = C B mpemenax COTOBOM
CTpYKTyphl TpadeHoBbix cnoeB. [Ipu wuHTeprperanuu IBYX(OHOHHOTO CIIEKTpa TpadeHOBBIX MOJEKYI
MOJICKYJISIPHOE TMPHOIMKEHUE BBISIBISCT OCOOYIO POJIb 3JIEKTPUYECKOTO aHTapMOHW3Ma B (POPMHpPOBAHUU
CIEKTPOB ¥ TPHUMNHCHIBAET O3TOT A((EKT BHICOKON CTENEHHW [EeOKATH3AINHA JJIEKTPOHHOH IIOTHOCTH.
OKCIEPUMEHTAIBHO  MPOCISKEH  Pa3MEPHO-CTHMYJIMPOBAHHBIM  MEPEX0J OT  MOJICKYJSPHOTO K
KBa3U4YaCTUYHOMY (OHOHHOMY YUETY CIIEKTPOB KOMOWHAIIMOHHOTO pACCESHHS, YTO TO3BOJWIO OIICHHUTH
CBOOOJIHBIN ITyTh ONTHYECKUX (DOHOHOB B KpUCTaIlIe rpadeHa.

Yypxun Banenmun Tpancghopmayus armasza 6 ¢hyiiepenonodooHvie
17:00 - 17:20 JImumpuesuu JIyKo8UuuHwvle cmpykmypwol npu oaenenuu 70 I'Tla
(ODI'FHY THCHYM) u memnepamype 2400 K

B Hactosmeit pabore cooOmaercs o HaOmomaemMoMm (a3oBoM Iepexofe anmasa B Oosee IUIOTHBIE
(dyIepeHono00HbIe  JTYKOBHYHBIE CTPYKTYphl (2-3 cios). OOpa3oBaBIIHECs CTPYKTYPBI SIBJISIOTCS
CTa0MJIBHBIME B O0JIACTH HEYCTOHUMBOCTH anMasa Ha (a3oBoil nuarpamme yriepoaa npu 70 I'Tla u 2400 K.
CMech aJIMa3HOI'O M HHKEJIEBOIO IMOPOILIKOB HAarpeBajach JIa3epHBIM JIydOM IIOJ JAaBJICHHEM B Kamepe ¢
QJIMa3HBIMH HAKOBaJNbHSIMHU. [Ipu Harpese HaOMIONANINCh Kak MNpsIMble, TaK M KaTaJUTUYECKHE IEPEXO.bl
anMasa B OHHMOHBI. Karanutudeckoe mpeBpalleHHe BKIOYaNo B ceOs IUIaBIeHHE HHUKENS MOJ JaBJICHHEM C
HarpesoM, oOpa3oBaHME pacTBOpa ajiMas3a B HHKele (3a CUeT IepeHoca aTOMOB YIJIEpOoAa B paciljiaB) H
o0pa3oBaHME PABHOBECHOM yIJEeponHONW (pasbl M3 MEpechHIIEHHOIO pacTBOpa IpU  OXJIAXKACHUH.
Karanutnueckuil npouecc sBIsSETCS 0OpaTHBIM MO OTHOLIEHHWIO K KaTaIUTUYECKOMY CHHTE3y alMasa B 30HE
ero crabunpHocTH (okomo 6 ITla). OCHOBHBIM pE3yJNbTaTOM HCCIEAOBAHUS SIBISCTCS MOSBIICHUE
(byuiepeHonoI00HBIX JTYKOBHYHBIX CTPYKTYpP Ha (a30BOH quarpamme yriepoia B 00JacTH HEYyCTOWYMBOCTH
anmMasa (Tipy BBICOKHX JABJICHUSAX U B IIMPOKOM JHAara3oHe TeMIeparTyp).
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Llymunosa Tamwvsna
17:20 — 17-40 I pucopvesna Hoeviii mun npupoonoeo aimasa
' ' (UI" DUL] Komu YOAPHO20 NPOUCXOHCOCHUS.
HI] YpO PAH)

B pesynbrare neTanbHBIX MCCIIEOBAaHUM MMIIAKTHBIX alMa3oB Kapckoil acTpoOiiembl yCTaHOBIIEH HOBBIN
TUI TNPUPOAHOTO ajMasa, MPEACTABIAIONIMA COOOM MIMPOKO pPacHpOCTpaHEHHbIE MapaMopgo3bl
NOJMHAHOKPUCTAJUIMYECKOTO aJIMa3a 110 OPraHMYECKUM OCTAaTKaM, COXPAHMUBIIUHN PEIMKTHI JUTHUHA U
LEJITIOJIO3BI U SIBJISIOLIMICS aaMa3HbIMH (occunusamu. [IpiuBeneHa KOMITJIEKCHAsE TUAarHOCTUKA U TTOJTHOE
ONMCaHWE HOBOH pA3HOBHIHOCTH ajMa3a, PACCMOTPEH BO3MOXHBIM MEXaHH3M €ro oOpa3OBaHMA.
HanocTpykTypHBIE 0COOCHHOCTH, ONPEEISAIOT €ro KaK IUIOTHBIN YJIbTPaHAHOKPHCTAITMYECKUHA anMas ¢
pa3MepaMH KpUCTaJUIUTOB 2-5 HM, COIIACHO TEOPETUYECKUM OLIEHKAM MMEIOIINUN YHUKAIbHbIE CBOMCTBA.
HoBoii pa3HOBUIHOCTH MPHUPOJHOTO ajaMmasa MPUCBOEHO COOCTBEHHOE Ha3BaHHUE «KAapUT» MO MECTY €ro
nepBoi Haxoaku Ha p. Kapa B uMmakTurax rurantckoi anmazonocHoi Kapckoit actpo6nemsr (I1aii-Xoi,
Poccust). JlaHHas Haxonka MMeEET BaKHOE KOMIUICKCHOE 3HAUYE€HUE C TOYKHM 3pPEHHsl YHHKAJIbHOIO
YIIEpOJAHOTO MaTepuana, a Takke U1 M3Y4YeHHs] IPOLECCOB IUIAHETApHOM HBOJIOLUU U
acTpoOHOJIOTHYECKUX BOIPOCOB BOSHUKHOBEHUS JKU3HU Ha 3eMIIe.

Peszsan Anexceii DyHKYUOHAIbHYLE YeNlepOOHble
17:40 — 18:00 Anamonvesuy Hauopaszmepmwvie dj1eMeHmbl HAHOGOMOHUKU
(FODY) Ha 0CHO8e KapoOuoa KpemHus
Obnacms popmuposanus Kyouueckoul ghasvl
18:00 — 18:20 g]fgz::eb;’;(f Hanura Humpuoa 6opa na ¢hazoeou ouazpamme 8 ycio8usx
' ) (OTBHY THCHYM) CO8U208bIX Oehopmayuti U 8bICOKUX 0aBIeHULL

npu KOMHAMHOU memMnepamype

B nannoit pabore ObUT MpPOBEAEH P SKCIEPUMEHTOB, TJ€ MCXOIHBIA HHUTpUA Oopa MmoaBepraics
BO3JIEHCTBHIO BRICOKMMU aaBieHusiMu (1o 70 I['Tla) u capuroBeiMu aedopmarmsivu (10 360°) mpu (300 K)
B CIIBUTOBO# Kamepe ¢ anma3HbiMu HakoBainbHsIME (CKAH).

O06pas3ibt HCCIIEIOBATTUCH METOJIaMHU MPOCBEYMBAIOIICH AJIEKTPOHHOMN MUKPOCKOITHH,
SHEPrOJIMCIIEPCUOHHON PEHTI€HOBCKOM CIEKTPOCKONHMU U CHEKTPOCKOMHH MOTEPh YHEPTHH SJIEKTPOHOB.
PesynbTarhl mokasanu, 4to Ha $a3oBoil AMarpaMMe HUTpHUAa Oopa CYIIECTBYeT Auana3oH JaaBieHus (7 —
30 I'Tla), roe, BOMpEeKH TPAJAUIMOHHBIM MPEACTABICHUSIM, HEBO3MOXHO (OpMUpOBaHHE KyOWUIeCcKOM
¢aszer HuTpuaa Oopa (mpu 300 K) anHamormdHo TOMy, Kak 3TO OBUIO TOKa3aHO [UIsl oOJacTeit
¢dopmupoBanusi anmaza Ha (a3oBOM aumarpamme yriepoaa. Bmecto sroro B JaHHOW 001acTH
HabOmroaeTcst popMupoBaHUe 1e(OPMHUPOBAHHBIX, MCKPHBICHHBIX M OHHOHOMOJOOHBIX CTPYKTYp U3
rekcaroHanbHOW (pa3pl HUTpHAA O0pa, TaK ke, KaK MPOUCXOTUT (POPMUPOBAHHE JTYKOBUYHBIX CTPYKTYP
yIJIepoJia B COOTBETCTBYIONIEM AuanazoHne AaBneHuil. [Ipu stoMm, npu paBiaenuax 3 — 7 I'Tla u naBneHusx
6onee 30 ['Tla nabmogan0Ch GOPMUPOBAHUE HAHOUACTUI] CPasiepuTHOM (Pa3bl HUTpUAa Oopa.

Temwowux Eeeenuti
Hccnedosanue 8nusaHUs HAHOPA3ZMEPHO20 Y2nepood

Eeeenvesu Ha mexchasHvle 83aUM00eticmaus 8 cucmeme
18:20 — 18:40 (HUU umnynvcuvix . .
AMMOHUEBASA CONb XAOPHOU KUCTOMbL — HCUOKODA3HBII
npoyeccoe HAH

NOIUMEPHBII Mamepua

benapycu, 2. Munck)

B pabote nccinenoBaHbl MOBEPXHOCTHBIE SIBJICHUS, TPOUCXO/IAIINE Ha TpaHULe paszena (a3, obpasyemoit
B IIpOLECCE CMEHIMBAHMS MOJUAMCIEPCHBIX YAaCTULl AMMOHHEBOM COJIM  XJOPHOW  KHUCIOTHI,
MOIU(HUIMPOBAHHBIX HAHOPA3MEPHBIM YTJIEPOJIOM, B cpele KHUAKO(PA3HOro MOJMMEPHOTO MaTepHaia.
VYcraHoBneHa 3aBHCHMOCTh MEXIY CTENEHbIO MOAW(DUIIMPOBAHUS MOBEPXHOCTH YaCTHII W €€
CMauMBAEMOCTbBIO, a TaKXKe aJAre3MOHHBIMU XapaKTEPUCTUKAMM HccieayeMoro marepuaia. CMauyuBaHue
OLICHMBAJIM 110 M3MEHEHHUIO BEJIMYMHBI KpaeBoro yria FOHra, a aare3smoHHble CBOMCTBA MO pe3yJsibTaTaM
WCIBITAHUN U3rOTOBJICHHBIX 00pa3loB Ha pacTshkeHue. /g ucciaenoBanus Mex(pa3zHbIX B3aUMOACHCTBUN
MPeNIokKEHBl CHOCOObI TMOATOTOBKM MAaTEpHaJOB M HHTEPIPETallMd NOJy4YeHHbIX 3HaueHuil. [lo
pe3ysbTaTaM MCCIeA0BaHuUs MPEI0KEHbI TEXHOJIOTHYECKUE MOAXO0/IbI K YIYyUIICHUIO 3KCILTyaTalluOHHbIX
CBOMCTB BBICOKOHAIIOJIHEHHOTO ITOJIMMEPHOT0 MaTepuania.




Bpemsi: 14:30 — 19:00. 1-e 3acenanue cexuuu «MccienoBanus u pazpadorka
yriepoanbix Matepuaaon» (Ilpeacenarens: n.x.H. Mopakosuu B.3.)

Acanuesa Examepuna Tepmopacwiupennsiii epagum Kax
14:30 — 14:50 fOpvesna MenIonpo8ooAULE KOMNOHEHM KamaiumuyecKux
(DI'BHY THCHYM) KOMNO3UMO8 015 IK30MEPMUUECKUX NPOYECCO8

Beenenne tepmopacmupenHoro rpadura (TPI)) B coctaB rpaHyTMpOBaHHOTO KaTaJIHUTHYECKOTO
KOMIIO3UTa C AKTUBHBIM KOOAJIbTOM MOJOXKHUTEIBHO BIMSIET HAa €ro KaTaluTH4ecKue U (hu3mkKo-
XMMHUYECKHE CBOHCTBa. B oriamume ot apyrux yriaepoasHeix MmatepuanoB, TPIT obecneumBaer
OJTHOBPEMEHHO Pa3BUTYIO NTOBEPXHOCTD, BBICOKYIO TEIUIONPOBOAHOCTh U XUMUYECKYH0 CTOMKOCTH B
ycnoBusix cuHTe3a. Cmoumcrtass mpupoma TPIT cmocobcTByeT co3maHWi0 CKBO3HOM TMOPUCTOM
CHCTEMBI, 00pa30BaHHON MPEUMYIIIECTBEHHO MMOPaMH IEJIEBOI0 TUIIA, YTO SABJISIETCS ONTHUMAaIbHBIM
JUIsL TpaHCHOpTa IMPOJYKTOB CHHTE3a B XOJ€ pEeaKkUUU. OIJEKTPOHHbIE MUKpodoTorpaduu
KaTaju3aropa MOJATBEPkKAal0T (GopmupoBaHue 3S(P(GEKTUBHOIO TEIUIONPOBOJSIIEIO CKEJeTa.
TemnonpoBonHOCTh KOMIO3UTA, coiepxamero TPI, B 2 pa3a mnpeBbllIaeT MONYYEHHYIO B
IIPUCYTCTBUU KaTaIn3aToOpa, COAEPIKALLEr0 Yenlyi4aTsiil anroMunuil, u B 30 pa3 — KoMIIO3uTa, HE
COZIEpKAIIETO TEIUIONPOBOASAIIETO KOMIIOHEHTa. Karamms3atop XapaKTepHu3yeTcsl BbLAAIOLIEHCS
MIPOU3BOIUTENILHOCTRIO B 3K30TEpPMUYECKOM Tpouecce cuHTeza Pumepa—Tpomnma — 455 r/kr-u
ipu 3000 4™

Anmoney Hzopo
Buxkmoposuu

14:50 — 15:10 (DI'BOY BO «CI'Y um.
Humupuma Copoxunay,
Coikmuigrap)

Oyenxa CBY ompasicarowux u noenowarowux
CBOUCME ULYHSUMOBLIX 2e0MAMePUALOs

OOcyxmaoTcst  pe3yibTaThl  HCCIEAOBAHMNM  OTPaXKAIOUIMX W MOTJIOMIAIONIMX  CBOMCTB
SKPaHUPYIOIIUX MaTEpPHAJIOB Ha OCHOBE IIyHTUTa B Auana3zoHax 4actoT 8—12 u 26-38 I'Tu. Tonkue
Y THOKHE TUTACTUHBI XOPOIIIO OTPAXKAIOT M MOTJIONIAIOT B JUANa30HE COJAEpKaHUM yrieponaa oT 5 1o
95 ar.%. BoIABIEHO CYIIECTBEHHOE IMPEBBINICHUE TUHAMUYECCKOW MPOBOJUMOCTH IIIYHTUTOBBIX
TJIACTUH HaJl CTATUYECKOM B IMamnaszoHe coaepxkanuii yriepona 5—30 %. MexaHu3Mbl MOTIOMIECHUS
B IIYHTUTaX MPU COJAEPKaHUH yriaepoaa 5—34 % He ONmMCHIBAIOTCS KJIIACCHUECKUMHU yPaBHEHUSIMHU
ANEKTPOAMHAMUKH U CBSI3aHBI C 0COOCHHOCTSIMU CTPYKTYPhI YIJIEpOJia U MUKPOCTPYKTYPBI TIOPOIBI.
MonekynsipHasi CTpYKTypa YIJiepoJia LIyHTUTOB OIpPENEseT UX OTPAa’KaIoILIUe CBOMCTBA, KOTOPbHIE
MIPEBOCXOJIAT OTPaKaIOIIHUe CBOMCTBA OT CYIIECTBEHHO OoJiee BBICOKOMPOBOMASIINX METaJUIOB.
MUKpOCTpPYKTypa IIyHTUTOBOM TIOPOJIbI KOHTPOJIUPYET IMOTIIOMIAIONTNE CBOKWCTBA.

buproxos Braoumup
Ilemposuu Ananusz npoyecca mepmocmadbunuzayuu
15:10 — 15:30 .
(banaxosckuii puruan | [1AH-6o10kHa mepmomexanuieckumu memooamu
HUAY «MUDH»)

Kontpons crpykrypsl wucxonHoro IIAH BosokHa u ee mnpeoOpazoBaHHMs B Hpolecce
TEPMOCTAOMIIN3aLlMU TIPU IMPOU3BOJCTBE YIJIEPOJHOTO BOJIOKHA SBJISIETCS aKTyalbHbIM Kak JUIs
ONTUMM3AIMK TEeMIEepPaTypHO-I1e(OPMALIMOHHBIX PEXKHUMOB, TaK M A TEKYLIEro YIpaBlICHHs
nporeccoM. B cooOmiennn mpeacTaBieHsl METOABI TEPMOMEXaHHYECKOTO aHAJIN3a, TO3BOJISIOIINE
II0 KOCBEHHBIM IIOKAa3aTesIM KOJIMYECTBEHHO XapaKTepU30BaTh CTPYKTypy wucxoxHoro IIAH
BOJIOKHA, WCCIIEZIOBATh 3aKOHOMEPHOCTH IPEeoOpazoBaHHs CTPYKTYPHI NpU AehOopMarmoHHOM |
TEPMHUUYECKOM BO3JeHCTBUM. lIpencraBneHa KOMIBIOTEpHAs CHCTEMa HCCIEIOBAaHUS XMMHYECKHX
BOJIOKOH, TIO3BOJISIOLIAsl IO  3aJaHHOM IPOrpaMMe€  HCCJIENOBaTh  TEPMOMEXAHUYECKUE
XapaKTEpUCTUKHU BOJIOKOH, [IpuBeneHsl MpuMepbl IPUMEHEHUSI TEPMOMEXAHUYECKUX METOOB IS
cpaBHeHUs XapakTepucTuk [IAH BoJOKOH pa3HbIX MPOU3BOIUTENEH, MOJIETUPOBAHUS TEPMUUECKOM
obpabotku ITAH BonokHa B mpouecce TEpPMOCTaOMIU3ALMM C KOJWYECTBEHHBIM OMMCAaHUEM
peoOpa3oBaHUs CTPYKTYPHI B TIpOIlecce 00padOTKH U CTPYKTYPHI MOTydaeMoro okuciennoro [IAH
BOJIOKHA U JIp.




Bunkoe Hnvs
Braoumuposuu Dopmuposanue 6moputHbIX MHO20CHEHHbIX
(DI'BYH Hucmumym yenepooHvlx Hanompyook Ha nosepxnocmu MYHT,

15:30 — 15:50 . .
MEemanioopeanuieckou | 0eKopuposanHuix Hanoyacmuyamu Ni
xumuu um. I A. 6 MOCVD npoyecce
Paszysaesa PAH)

Metonom MOCVD c ucnonb30BaHieM B KayecTBE MOJIOKKH, paHee cuHTesnpoBaHHble MYHT u
nukenoneHna (Ni(CsHs),), B kauecTBe mpekypcopa, B OJHY CTaJHIO TOJyYeH THOPHUIHBIA MaTepHa
Ha OCHOBE MHOTOCTEHHBIX YTJIEPOJHBIX HAHOTPYOOK, MOBEPXHOCTh KOTOPBIX MOIU(PHIIMPOBaHA
BTOPUYHBIMA MHOTOCTEHHBIMH  YTJIEPOJHBIMA HAHOTPYOKaMH, COIEp)KAIIMMH Ha  KOHIIE
HaHOuYacTUIbl HUKeNs. Pa3zoBblii cocTaB, MOpP(OIOTHs U OCOOEHHOCTH CTPOEHHUS THOPHIHOTO
Matepuana Ni(MYHT)/MVYHT uccnenoBanst Mmetogamu POA, COM, [1OM u [IDMBP.

Enecuna Buxmopus Memoouka evloenenus vicuiux

15:50 — 16:10 Hzopesna (Mucmumym | u snoomemannoghyniepernos vicoKoll cmenexu
Guszuxu um. JI.B. YUCMOMbL C NPUMEHEHUEM MEXAHUYECKO20
Kupenckozo CO PAH) | skcmpakmopa

B noknmage mnpencraBieHa MeTtoauka 3()(EKTUBHOrO BbIAENCHUS U3  (QyJulepeHcoaepKaleit
YIJIEPOJHON Caku cMecH (YJUIEpEeHOB W JalbHEMINEero MOMy4YeHus u3 Hee (pakiuii BBICIIMX
GyJuIepeHOB M HHAOMETANIO)YIIEPEHOB  BBICOKOM CTENEHM YUCTOTHI C NPUMEHEHUEM
MEXaHUYECKOT0 3KcTpakTopa U kuciaoTsl JIptonca — TiCly.

16:10 — 16:40 Koge-opertix

Dopmuposanue maccusa Memaii-opeaHuieckKux
HAHOCMPYKMYP HA OCHOBE Y2N1ePOOHbIX
HAHOPA3MEPHBIX MAMepUanos 0isi 4yeCmeumenbHulx
9/1eMEeHMO08 UOHUZAYUOHHO20 OAMYUKa 2a3a

Knumun Buxmop
16:40 — 17:00 Cepeeesuu
(FODY, Tazaupoe)

B nmanHOW wMccienoBarenbckoi  paboTe  paccMOTpeHO (OPMHPOBAHHME MacCHBa  METall-
OpPraHNYECKUX HAHOCTPYKTYpP Ha OCHOBE yIJIEPOJHBIX MAaTEPHUAIIOB JJIsl UyBCTBUTEIIBHBIX 2JIEMEHTOB
HMOHM3ALMOHHOTO JaT4YMKa ra3a IpH MOMOIIY IUIa3MOXMMHUYECKUX METOA0B. MacCHUB BBINIOJIHEH U3
KOMOMHAIIMM HHKEJIEBBIX HAHOBHCKEPOB M YIJIEPOJHONW HAaHOpa3MEpHOW IUIEHKU. Tormosorus
MTOBEPXHOCTHU U €€ XapaKTEPUCTUKU UCCIICJOBAIUCH IIPYA IOMOLIY METOIOB PACTPOBOM 3JIEKTPOHHON
MUKpockonuu. [l uccienoBaHuit paboThl yCTpOHCTBa B HOPMAJIbHBIX YCIOBHUSAX HPUMEHSIIACh
CHelMalIu3upoBaHHasl MCIbITaTeNbHAs KaMmepa npu nasieHun 760 Topp u Temmeparype Kamepbl
300 K. Ilo pesynbraraM »SKCHEPUMEHTAIBHOTO psga MCCIEIOBAaHUM OBUIO TOJYYEHO, YTO
copMHpOBaHHAs IMOJIE3HAS MOJIEb aHATU3aTopa 00JIajaeT XapaKTePUCTUKAMHU YyBCTBUTEILHOCTH
K MOJIEKyJIaM OKCHJa a30Ta ¥ JJOHOPHBIM MOJIEKYJIaM aMMHaKa, TaHOJIA U ITapaM BOJBI.

Ananuz npoyecca nponumku KAMeHHOY201bHbLMU
Maxkcumosa /lapos poY P Y
nexkamu u KapooHuzayuu noo 0asieHuem
17:00 =17:20 Cepeeeana 2/1eP00-y21ePOOH020 KOMNOZUYUOHHO20
(HUUzpagpum) YeRepocryenep 4
Mamepuana

CocTtaB 1 cTpyKTypa KaMEHHOYTOJIBHBIX IIEKOB MCCIIEJOBaHa K HACTOSIIEMY BPEMEHHU Pa3IU4YHBIMU
aBTopamu. Ileku mpencTaBisiOT €000 HAOOP YTIEBOAOPOJHBIX COCAMHEHUH C IIHPOKUM
WHTEPBAJIOM MOJIEKYJISIpHbIX Macc. [lo cBoeil (u3nyeckoi mNpHpose KaMEHHOYTOJNBHBIM ek
MpeCTaBIseT CcO0OM TMepeoXJaXIEHHYI0 CHUCTEMY MHCTUHHBIX U KOJUIOMAHBIX pPacTBOPOB,
BCJIEJICTBHE YEro IO CBOMM CBOHCTBAM OH pE3KO OTJIMYAETCS OT OOBIYHBIX TBEPIBIX
KPUCTAJUIMYECKUX BEIIECTB.

B pabote uccrnenoBaHbl BONPOChl KUHETHKU (POPMHUPOBAHUS CTPYKTYpbl U CBOWCTB B IpoLecce
MPONUTKH KAaMEHHOYTOJBHBIMU TE€KaMHU M H30CTATUYECKOH KapOOHU3AIMM TpPU TOIYYCHUHU
YIJIEPOI-YTIEPOIHBIX KOMIIO3UIIMOHHBIX MAaTEPHAIIOB.
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Mumuna Anéna Uccnedosanue yenepoonwvix HaHompy0Oox,
17:20 - 17:40 Anexcanoposna NOJIYYEeHHbIX MeMOOOM KAMAIUMUYECKO20 NUPOIU3A
(UIITM PAH) napos OUdIMUIAMUHA U AYEeMOHUMPUILA

VYrnepoansie HaHOTpYOKHM (YHT) sBIsIOTCS TNMEpCHEKTHBHBIM MAaTepuajoM Uil NMPUMEHEHHS B
kayectBe copOeHToB. JlernpoBanue YHT a30ToM MOXeT Oka3bIBaTh BIUSHUE HA MX COPOIMOHHBIE
XapakTepuCTUKU. B  maHHOW pabotre Obutm cuHTe3upoBanbl YHT ¢ ucnonbs3oBaHuem
a30TCO/IepXKAIIUX MPEKypcopoB. B kauecTBe MCTOYHUKA yIJIepoAa MCHOJb30BAIM IUATUIAMUH U
aneToHuTpui. Jlng XapakTepuzaluu CTPYKTYpbl U MOP(OJIOrHM MOJYyYEHHBIX MaTepHalioB
WCIIONb30BaJIM METOJbl PACTPOBOM 31eKTpOHHOU MuKpockonuu (JSM 6490) u crnekTpockonuu
KOMOWHAIIMOHHOTO paccestHus («Senterra» Raman microscope, A=532 nm). bruia takxe u3ydeHa
BO3MOXHOCTh HCHoJb30BaHusl mnoiiydeHHblx YHT B kauectBe Marepuana uisi 3JIEKTPOIOB
CYHEPKOHIEHCATOPOB.

Hessanos AJZQKCCZHOP HCCJIQ()O@CZHM}Z ajJIMA3HBIX HAHONOPOUIKO6
17:40=18:00 IOpbeeuq HeUumpOHHbIMU MEMOOAMU Y
(OHSH PAH) P

HeWtpoHsl SBIAIOTCS MOIIHBIM HHCTPYMEHTOM JUIsl W3Y4Y€HHUs CBOMCTB MaTepuu. BbIcokas
YyBCTBUTEJIBHOCTD K JIETKUM 3JIEMEHTaM M MarHUTHBIM CTPYKTypaM IO3BOJISET UCIOJIB30BATh UX B
JOTIOJIHEHNH, B YAaCTHOCTH, K CHHXPOTPOHHOMY H3iIy4yeHuro. [IpencraBieHbl BO3MOXKHOCTH
HEUTPOHHBIX METOJOB MCCIEAOBAaHUSA CBOMCTB a@JMa3HbIX HAHONOPOIUKOB. Pe3ynbTarhl
CTPYKTYPHBIX  HCCIEIOBAaHMW  TPOJEMOHCTPUPOBAHBI i  OOpaslioB C  Pa3IUYHBIMH
pacnpeleNeHUssMH HAaHOAJIMAa30B IO pa3MepaM M HX arjioMepanuedl B CyXMX IOpOLIKax.
[IpoBenE€HHBIM  JJIEMEHTHBIM  aHANW3 IO3BOJMJI  OLEHHUTH  KOJUYECTBEHHOE  COAEPIKAHME
METaJUNINYECKUX TPUMECEN, BOLOPOAA U APYTHUX 3JIEMEHTOB ¢ TOUHOCTHIO 5—20 %.

bybuenxos Heopo Brusnue kpucmannuueckoii cmpykmypol

18:00 — 18:20 Anamonvesuy CPeOHe3epHUCNO20 2paduma U3z neK08020 KOKca
(AO HHHzpaghum) Ha npoyecc HeUoOKopasHo20 CUTUYUPOBAHUS]
Cyoopeun Cepeetl
Anexcanoposuu Hccneoosanue snekmpompancnopmuuix

18:20 — 18:40 (Bonzoepaockuii Xapaxkmepucmuk 08yXCIOUHbIX 2pAPeHo8bIX
20CY0apCmeeHHblil HAHONeHM ¢ A0COPOUPOBAHHBIMU AMOMAMU
azpapHviii 8000pooa
YHUepcumem)

Pazpaborana meronuka pacyera nuddepeHIuaTbHOl TepModac U Kodpdumuenta auddysun
JIEKTPOHOB JIBYXCJIOWHBIX I'pa()€HOBBIX HAHOJEHT C aJCOPOMPOBAHHBIMH Ha HX IOBEPXHOCTHU
aToMaMu  BOJOPOJA. BBIABIEH  HENMHEHHBIM  XapakTep  3aBUCHUMOCTH  TPAHCIOPTHBIX
KOX(QQHUIHUEHTOB Ui JaHHBIX YTJICPOTHBIX HAHOCTPYKTYP OT HANPSHKEHHOCTH ITOCTOSHHOTO
BHEILIHETO 3JIeKTpHuecKkoro nois. MccinenoBaHo BIusSHHME OJHOATOMHOW ajncopOuLMu BOAOpOAA Ha
yIEIbHYIO0 TPOBOAMMOCTH, K03(pduumeHT mudQy3un 3IEKTPOHOB B IBYXCIOHHBIX TpaeHOBBIX
neHrax. lIpoaHamm3upoBaHO W3MEHEHUE TPAHCHOPTHBIX XapaKTEPUCTHUK [BYXCIOWHBIX JICHT B
3aBUCHUMOCTM OT KOHLIEHTpAallUM aJcOpOMpOBaHHBIX aTOMOB U TemmepaTypsl. lccienoBanbl
3aBUCUMOCTH  YJICJIbHOM 3JEKTPONPOBOAHOCTH, Ko3(dduuuenra muddys3un >IEKTPOHOB U
Qg QepeHIaIbHON TEPMO3AC OT BEIMYMHBI AIIEKTPOCTATUYECKOTO MOTEHIMAIa MEXIY CIOSIMHU
ourpageHoBoil neHTbl. [IpousBeneHO CpaBHEHHE pe3yJbTaTOB JUIsl JIEHT 0e3 aedeKkToB ¢
aHAJIOTUYHBIMU 3aBUCUMOCTSIMH TIPY PA3JTUIHON KOHIICHTPALUHU aICOPOUPOBAHHBIX ATOMOB.




[Jdara: 28 oxkTsiops 2020 r. (cpena)

Bpemsi: 9:00 — 13:10. 2-e 3acenanue cexkuuu «@yHaaMeHTaIbHbIE M IOMCKOBBIE
uccaenoBanus» (Ilpeacenarensn: a.¢p.-m.H. Byra C.I'.)

bnanmep Muxaun Da3zoevie npespaujerus npu blCOKUX
9:00 —-9:20 Conomonosuu memnepamypax u 6blCOKUX OAB1eHUSX
(PTY MUP3A) 6 ¢pynrepenax Cgp u Cyy ¢ npumecimu Memaiios

Merogamu audpakiiid HEUTPOHOB M PEHTICHOBCKHMX Jydeld W PaMaHOBCKOW CIEKTPOCKOITUH
uccienoBanbl (ha3oBble mpeBpaieHus npu crnekanuu ¢ymnepeHoB Ceo 1 Cyp ¢ nodaBkamu Al wnum
Fe (7 ar.%) npu nasnenuun 2 u 8 I'lla u temneparypax 500 — 1100 °C. M3mepenus npoBoauin
ex situ, mocie OXJaXICHHUS 10 KOMHATHOM TeMIIepaTyphl U CHATHS JaBieHHus. DyuiepeHsl ObUTH
M3Y4YeHbl B JIByX HCXOJHBIX COCTOSIHUSIX — KPUCTAJIMYECKOM M «aMOp(HOMY, MOITyYEeHHOM
METOJIOM MexaHoakTuBanuu. [lokazaHo, 4YTo B KpucTtammueckux QymiepeHax Al u Fe
CYLIECTBEHHO TMOBBIIAIOT TEMIIEPATyphl MpPEBpAIlEHUs (YIIIEPEHOB B Pa30pHUEHTUPOBAHHBIN
rpaduT, a B «aMophHBIX» (yiuiepeHax 3TOT 3PPEeKT KOMIIEHCHUPYETCSl CHIDKEHUEM TEeMITEpaTyphl
MIpEeBpAIIEHUS 3a CUET MPeIBAPUTEIHLHON MEXaHOAKTHBALIUH.

bopucos Anamonuii Togpuposarnue nosepxnocmu yenepooHo2o
9:20 — 9:40 Muxavinosuu gosiokHa Zoltek PX35 evicoko0o3HbiM
(HUY MAH) obyueHuem uonamu azoma c sHepeueti 30 kaB

[IpuBoasTCst pe3ynabpTaThl MOTUGHUIIMPOBAHUS yriepoaHoro Bojokaa u3 [TAH mapku Zoltek PX35 ¢
KOHEUHBIMU Temneparypamu TepmooopadoTku 1400 m 2800 °C ¢ mOMOIIBI0 BBICOKOJA03HOTO
oOnydyeHuss noHamu azora c sHeprueid 30 k3B mpu T~300 °C. M3BecTHO, YTO BBICOKOJO3HOE
MOHHOE O0JIyueHHue yriepoaHbix BosiokoH u3 [IAH B 3aBucMMOCTH OT Temmeparypbl OOJXydeHHUs
MPUBOAMT K TIpOLIEcCaM aMOpQH3aIMU, PEKPUCTAILIN3AINHA U Pa3BUTHs pelibeda MOBEPXHOCTH B
BUJIe CyOMHKPOHHOTO royprpoBaHus BojoKHA. [1o JaHHBIM aHamM3a CHEKTPOB KOMOMHAIIMOHHOIO
paccesHus CBeTa HCXOAHO pasziMyHas CTPYKTypa o0OO0JIOUeK BOJIOKOH, NOJy4YeHHas Npu
Temreparypax KapOoHM3auuu U rpaduruzanu, B 000MX CIy4asx MPUBOAUT K TO(PHUPOBAHUIO
MOBEPXHOCTU. ['eoMeTpuueckue mapamMeTpbl TOQPUPOBAHHOM  CTPYKTYphl — pa3iMyaroTCs.
PesynbraTsl 00CyX/Aal0TCsl B paMKax pagualliOHHO-WHAYLUPOBAHHBIX IUIACTHUYECKUX IPOLECCOB
(opMOU3MEHEHHsI, MPOMCXOIAIINX B YIJEPOJIHBIX MaTepuanax, W PpacHbUICHUS BOJOKOH IpHU
MOHHOM OOTY4YCHHH.

OKcnepumenmanbHvle U meopemuyeckue
uccne0o8aHus Cmpykmypol U puzuieckux
C80UICME HUMPUOA ANIOMUHUA-CKAHOUSL —
NepCneKmueHo20 Mmamepuana sk AIMA3HOU
9NEeKMPOHUKU

Copokun bopuc Ilasnosuu

9:40 — 10:00 (PI'BHY THCHYM)

HuTpun antoMuHus-CKaHAMS — MEPCHIEKTUBHBINA MbE303JEKTPUUECKUNA MaTepHrall sl KOMIIO3UTHBIX
AKyCTORJIEKTPOHHBIX YCTPOWCTB M CEHCOPOB Ha ajlMa3HbIX IOJJIOXKKAaX. BBINOIHEHBI CUHTE3 H
HCCIIEOBAaHUE CTPYKTYPhI U CBOMCTB MbE303JIEKTPUUECKUX TUIEHOK TBEPAOTO PaCTBOPA 3aMEILECHUS
Al(1-x)Sc(x)N (ASN) ¢ pasnuuHbIM COAEpKAHMEM CKaHAWs, BKIOYas PEHTTEHOBCKUMN
T PaKIMOHHBIN aHanu3 (pa3oBOro cocraBa, pacTPOBYIO 3JIEKTPOHHYIO MUKPOCKOIHIO U U3yUEHHE
aKyCTUYECKHX CBOMCTB MHOrooO0epToHHbIX CBY pe3oHaTOpOB Ha ajaMa3HBIX MOMJIOKKAX C
wiéakaMu ASN pa3inyuHbIX COCTaBOB. TeopeTudeckue ab initio uccienoBaHus ObLTH HAMpaBICHBI
Ha TOJyYEHUE PAaBHOBECHOW KPUCTAIIMUYECKON CTPYKTYphl coennHeHuit ASN, MoaennpoBaHue ux
ANEKTPOHHON CTPYKTYPbI, BHIYUCICHUE YIPYTHX U MbE303JEKTPUUECKUX CBONUCTB.
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Hoowcxkuna Anna

Buxmopoena
(BHUUAJIMA3)

Hccneoosanue UHHOBAYUOHHBIX cnoco6os
OZPAHKU CURmMemuU4eCcKux aimasos
PA3TUYHbIX MUNO6

10:00 —10:20

B pa60Te NpEACTABJICHBI PE3YJIbTAThl HCCICAOBAHUA IIpoLeCCa OrpaHKHW CHHTCTUYCCKUX aJIMAa30B C
IMIPUMEHCHUEM aJIMa3HbIX MHKPOIOPOIIKOB € KOMIIO3MIIMOHHBIM IMOKPBITUEM Ha OCHOBC CILJIaBa HUKEIIA C
AONOJHUTCIIBHBIM UCITOJIb30BAHUEM XUMHUYCCKHU aKTUBHBIX IO OTHOLICHHUIO K aJiMa3y CpC/] B 30HC O6pa6OTKI/I
1 IPUMCHCHHUECM HAHOAJIMAa30B IIPU MOJIUPOBKE.

PaspaboTannblii cioco0 MexaHU4YeCKOH 00pabOTKH aTMa30B C UCIOJIb30BAHUEM alIMa3HBIX MHUKPOIIOPOIIIKOB
C WHHOBAIIMOHHBIM KOMIIO3HMIIHOHHBIM MOKPBITHEM, KOTOPOE 3allMINACT AJIMa3HBId MHUKPOMOPOIIOK OT
rpaduTH3aId W YBEIMYHBAECT CKOPOCTH TpauTH3aIMNA 00padaThIBAEMOTO aaMasa, TO3BOJWI IMOYIHUTh
MOBBIIIICHHE CKOPOCTH O0pa0OTKM CHUHTETHUYECKUX aliMa30B B 2 pa3a MO CPABHEHUIO C HEMOKPBITHIMU
aIMa3HBIMH TIOPOIIKaMHU. BBeJieHWE JOMOJHUTENHLHO B 30HY OOpPaOOTKH XMMHUYECKH AKTUBHOW CPEIbl
MO3BOJISIET MOBBICHTh CKOPOCTh OOPa0OTKHM MOHOKPHCTAIA CHHTETHYECKOro aiMa3a 10 CPaBHEHHIO C
aHAJIOTUYHOM 00paboTKoi Oe3 Hee emie B 1,4 pasa.

Hcnonp3oBanne HaHOATIMAa30B B IOCICAYIONIEH TEXHOJIOTHYIECKOW OIEPAIMH ITOJTMPOBAHUS ITO3BOJIHIIO
MOJTyYUTh IIEPOXOBATOCTh 00pabaTbiBaeMOl MOBEpXHOCTH 2,2 HM Ha anMase tuna Ib u 1,04 HM Ha anmaze
tuna [la.

Yepnozoposa Onvea
Ilasnosna

(UMET PAH)

Ilosepxnocmo paspywienus ceepxynpyeol
meepooll y2nepooHou haszvi, NOLYYeHHOU
u3 ynnepernos noo oasnenuem

10:20 — 10:40

MeTto10M BBICOKOpa3peniarolled CKaHUPYIOUEH 3JIeKTPOHHOM MUKPOCKONUU HMCCIEA0BaHbl MOBEPXHOCTH
paspylIeHHs CBEPXYIPYTOi TBEPIOH yriiepoaHo (a3bl B BU/IE YIIIEPOAHBIX YacTHI pa3mMepoM a0 200 MKM,
CHHTE3UPOBAHHBIX B METAITHIECKOUW MaTpuiie oy nasieHueM S5—8 ['Tla mpu 600 — 1400 °C u3 dymiepuroB
Coo 1 Cgo70 0€3 00pabOTKM M TMOCIIC MEXaHOAKTHUBAIlMM B IIAPOBOM MeNbHHUIlE. YriepomHas ¢aza wu3
kpuctaiioB Cgy WMEET CMEIIaHHBIA HW3JIOM C 3JIEMEHTaMH TEPPACHOTO pa3pylIeHHs 10 BHYTPEHHUM
TpaHMIIAM pa3feia, YyHACIeIOBaHHBIM OT HWCXOMHBIX zAcedopmupoBaHHbx [TIK xkpucrammoB. dDa3za,
MOJTy4eHHas] M3 MEXaHOAKTUBHPOBAHHBIX (YJUIEPUTOB, HMEET PYYBHCTBIA M3JIOM, XapaKTEePHBIA s
amopdHO# CTpyKTyphl. BOo Bcex cilydasx Ha TMOBEPXHOCTH pa3pylleHHs HaONIOJA0TCS HaHOpa3MepHbBIS
TpaHyJIbI-KJIACTEPhI B BUJE 3ePEH, MEKIY KOTOPHIMU IIPOUCXONT paspylieHne. PaccMaTpuBaeTcst KOppesus
MEXly MEXaHUYECKUMU CBOMCTBAMU M XapaKTEPUCTUKAMU IIOBEPXHOCTH PA3PYyILICHUS YIVIEPOAHBIX YACTHLI.

Mapmupocsan Apmyp
Mapmynosuu Paspabomxa ceasku ona uzeomognenus

10:40 — 11:00 (Dono «Hayuonanvhoiii aghghexkmuno2o anrmazHo-memaniuiecKko2o
Tonumexnuueckuii UHCIMPYMEHMAa MemoO0OM C80000HO20 CNEKAHUs
YHUugepcumem Apmenuuy)

Pa3paboTan HOBBIM COCTaB METAUTMUECKOW CBSI3KH C BBICOKOW CTOMKOCTBIO K aOpa3MBHOMY H3HOCY IS
M3TOTOBJICHUS aJIMa3HOI'O0 HMHCTPYMEHTa METOJIOM CBOOOJTHOTO CIEKAaHUS, COACPIKAIINN TBEPIOCIUIABHYIO
kpomiky (TK) mapok BK8, BK6, BK4. Onpeneneno onTuMaibHOE COOTHOILIICHUE IEMEHTOB CBSI3KH COCTaBa
Fe-Ni-Cu-Sn-TK ans momydeHHs BBICOKOIUIOTHBIX OO0pa3loB. YCTaHOBIEHO HEOOXOIWMOE KOJIMYECTBO
TBEPIOCIUIaBHOW  100aBKH, oOOecleynBaromield ONTHUMalbHBIE 3HAUYeHUS  (U3UKO-MEXaHHIECKHX
XapaKTEPUCTUK 00PA3IOB, MOTYUYEHHBIX METOIOM CBOOOIHOTO CIICKAHMUS.

Ha mpakTtuke moarBepxaeHa 3(p¢GEKTUBHOCTh HCIOJIL30BaHUS pa3paOO0TaHHON CBA3KH JJIS W3TOTOBJICHUS
AJIMa3HOTO MHCTPYMEHTA METOJIOM CBOOOHOTO CTICKAHMSL.

11:00 — 11:30 Koge-operix

Ll[econvkoe Anekceti INeKmpoxpomMHble HaHOKOMNO3UMHbLE NIIeHKU
11:30-11:50 Buxmopoeuu WO3/rGO u ux onmuuecxkue u

(DI'EOY BOTI'TY) 9NIeKMPOMASHUMHbBLE CBOUCNEA

B crartee mpencraBieHBl pe3yNbTaThl HMCCICAOBAHMHM ONTHYECKHMX M DJICKTPOMATHUTHBIX CBOMCTB
ANIEKTPOXPOMHBIX HAHOKOMITO3UTHBIX TuIeHOK WO3/rGO, MOMy4eHHBIX MEXaHHYECKUM pPAaCHbUICHUEM
JHCIIEPCHOTO pacTBOpa Ha BoAHOW ocHoBe ¢ vacTuuamu WO;/GO, u TepMooOpabOTKON (OTKHUTOM) MpH
temnepatype 300 °C B uHepTHOI aTMoc(epe aproHa B TeueHHH 24 dacoB. BenenctBue vero, oopa3oBanach
3JIEKTPOIIpoBOIHAS (ha3a BoccTaHOBICHHOTO okcrma rpadena rGO u kpuctamumaeckas WO;,
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Dnekmpogusuyeckue xapakmepucmuru
11:50 — 12:10 IBll/lliiZ;lszZfﬂeKcaHap KOMNO3UYUOHHBIX MAMEPUATO8 HA OCHOBE
' ' (@B Op Y BO TI'TV) HONUYPEeMAH08, MOOUPUYUPOBAHHbIE
VenepoOHbLIMU HAHOCIMPYKIMYPAMU

B noknane npeacraBieHsl HCCIEA0BaHUS KOMIIO3UIIMOHHBIX MAaTEPHAJIOB HA OCHOBE IOJINYPETaHOB
C YIJIEPOIHBIMM HaHOCTpyKTypamu. C 1enpl0 MOBBIIEHUS SPQPEKTUBHOCTH MOAUPUKAIIUN
MIPOBEJICH CUHTE3 YIIepoaHbIX HaHOTPYOOoK (CVD) Ha pa3nnyHbIX TUIAX KaTaau3aTopoB. M3yueHo
BIIUSIHUE Pa3IMYHBIX TUIIOB KOHIIEHTPAIMM YIJIEPOJHBIX HAHOTPYOOK Ha 3JIeKTpodu3nyuecKue
XapaKTEPUCTUKH KOMITIO3UIIMOHHBIX MaTEpPHUAJIOB.

Osuunnukos Muxaun
Anexcanoposuu

(HUU s0epnoii puzuxu
umenu J[.B. Ckobenvyvina)

H3zoxponnwiil omorcue amoppuzuposanno2o
8bICOKOOO3HBIM UOHHBIM 00IyHeHuemM
RONMUKPUCMATIUYECKO20 AIMA3a

12:10 - 12:30

CpaBHMBAIOTCSl MPOLIECCHl M30XPOHHOTO OTXKHUTa MOBEPXHOCTHOTO CJOSl MOJHUKPUCTATUINYECKOTO
aMasa, aMOp(HU3UPOBAHHOTO BHICOKOI03HBIM (> 10'%cM™) 06i1ydeHHEM HOHAMY MHEPTHBIX Ta30B,
yraepoaa u asora c¢ 3Heprued 30 k3B npu komHaTHOH TeMmmeparype. Bo Bcex ciayuasix OTHKHUTL
MPUBOAUT K TPaUTONOJOOHOMY CJIOK0 CO CTPYKTYpOM, OJU3KOM K Te€KCaroHAIbHOMY Trpadury.
3aBUCUMOCTH TPOBOAMMOCTH OOJYYEHHOTO CJIOs ajiMas3a OT TeMIepaTypbl OTXKHra B HMHTEpBale
100 — 600 °C nmnga pa3HBIX MOHOB CYIIECTBEHHO pa3IMYalOTCsl U CBS3BIBAIOTCS C Pa3IUyHON
sHeprueit aktTupanueil 1uddy3ur HOHHO-UHAYIIUPOBAHHBIX 1€()EKTOB.

Hykneayus ¢ghynnepena nykosuuno2o muna:
MOOeNUPOB8aHUe NPOYeCca ¢ UCNOIb308AHUEM
PEAKYUOHHBIX MeMOO08 MONEKYISAPHOLL
OUHAMUKU

Ocmpoymosa [ 'ynvnas
12:30 — 12:50 Mapamosna
(MDTH)

OO6pa3oBaHue YIJIEPOAHBIX HAHOYACTUIl — BAXKHBIA BHJ CIIOKHBIX HEPABHOBECHBIX IPOIIECCOB,
TpeOyIOMMX TOYHOTO AaTOMHUCTHYECKOTO TEOPETHYECKOTO OCMBICIeHUs. B manHON pabore
paccMaTpuBaeTCs MPOIecC CBEPXOBICTPOrO OXJIAXKICHUSI YUCTOTO YTIEPOAHOTO Ta3a, MPUBOISIIHIA
K oOpa3oBaHuIO (yJuiepeHa ¢ BIOKEHHON CTPYKTYpoil. MoaenrpoBaHue MpOBEICHO MOJICKYJISIPHO-
JAHAMUYECKUMU METOJAMH C MCIOJIb30BaHUEM peakimoHHOM monaenu ReaxFF. M3ydensl cragun
oOpazoBanus  (QyUIEpEHONMOJOOHBIX  HAHOYACTHI[ W ONpPENENIEHbl  COOTBETCTBYIOIIHE
TEeMIIepaTypHbIE UHTEPBAIbIL.

Dopmuposanue 1yKOBUYHLIX CIPYKIMYD
HUMpUOa 6opa 8 YCi08UsIX COBULOBBIX
Odeopmayuil u 8b1COKUX 0ABIEHUL

npu KOMHAMHOU MmeMnepamype

Ilepeococun Heops
12:50 - 13:10 Anamonvesuu
(PI'BHY THCHYM)

B Hactosmieir pabore ObLT MPOBENEH psi SKCIEPHUMEHTOB, TZI€ MCXOMHBIA HUTpUA Oopa ObLI
MOJIBEPTHYT BO3JCHCTBUIO BHICOKMX naBieHuil (BmioTh no 70 I'Tla) u caBuroBbix nedopmanuit
(Butoth 10 360 rpamycoB) mpu KOMHATHOM TeMIepaType B CABHIOBOM KaMmepe C ajlMa3HbIMHU
HakoBanbHsIMU (CKAH).

Ilocne o0paboTku Matepuan ObUI HCCIEIOBAH METOAAMU IPOCBEUMBAIONIEH 3JIEKTPOHHOU
MUKPOCKOIIHH, SHEPTOIMCIIEPCUOHHON PEHTIC€HOBCKOW CIIEKTPOCKOIMU M CIIEKTPOCKOIHMH TOTEPh
SHEpPIruU 3JEKTPOHOB. BBUIO yCTAHOBIEHO, YTO CYLIECTBYET AMAINA30H JAaBICHMS (E€ro TPaHUIIbI
npubmmkeHHo omnpenenenbl kak 7 — 30 I'Tla), rae, Bompeku TpaaMLIMOHHBIM MPEICTABICHUSIM,
HEBO3MOXXHO (hopmupoBaHHe KyOuueckoil ¢azbl HUTpuga Oopa (IpuU KOMHATHOM TemIepaType).
Bmecto osroro B maHHON oOnactm  HaOmomaercs  opmupoBaHue —aehOpMUPOBAHHBIX,
VCKPUBJICHHBIX W OHHMOHOMOJOOHBIX CTPYKTYp M3 TeKcaroHaibHO# (rpaduronomoOHoil) dassl
HUTpUIa O6opa.

13:10 — 14:30 Obeo
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Bpemsi: 14:30 — 16:30. 3-e 3acenanne cekunu «@yHaaMeHTaJbHbIC H IOUCKOBBIE
ucciaenosanus» (Ilpencenarens: a.¢p.-m.H. Copoxun B.I1.)

14:30 — 14:50 ZZ Z):;;;Z;)ugfwump u Hccreoosanue pomonposooumocmu
(OTEHY THCHYM) necuposantoco aimasa 8 UK ouanaszomne

B noxmane OyayT mpeacTaBieHBbI pe3yJbTaThl UCCIEIOBAHUN (OTOMPOBOAMMOCTH JIETUPOBAHHOTO
noiaynpoBoaHukoBoro anmasa B UK guamnazone.

Brutn uccnenoBaHbl CIEKTPhI (HOTONPOBOJUMOCTH ajMasa IMpH pa3IHuHbIX TeMieparypax ot 300 K
10 5 K 1 B Tpex pa3HbIX reOMETpHUsiX KOHTakToB. B cmekrpax (oTonpoBoIuMocTH 0OHApY KEHBI
1- u 2x-QOHOHHBIE PEIIMKH PE30HAHCHBIX BHYTPULIEHTPOBBIX IMEPEX0J0B OOpa, YTO TOBOPHUT O
CHJIBHOM 3JIEKTPOH-()OHOHHOM B3aUMOJICHCTBUU.

KamnOpoBka MOITHOCTM HMCTOYHHMKA HW3ITYYCHHS TO3BOJMIA H3MEPUTh JJICKTPUUYCCKUN OTKIUK
00pasmoB U OICHUTH MEPCIICKTUBBI MCIIOIL30BAHMS JIETUPOBAHHOTO ajiMa3a B KA4eCTBE aKTUBHOTO
Marepuana aetexkropa s cpeanero MK nuana3zona.

Hccneoosanue enuanus niazmooopasyoueo
2a3a Ha cunmes epagena Ha OCHoGe
0OHOMEPHO20 MEePMOOUHAMULECKO20
MOOenUpoB8arus.

llasenxuna Mapuna
14:50 — 15:10 bopucosna
(OUBT PAH)

B o0bpeme masMeHHBIX CTPYH aproHa W reius CHHTE3HpoBaH TrpadeH. C MOMOIIBI0 AIEKTPOHHON
MHUKPOCKOIIMH YCTaHOBJIEHO, YTO JIaTepalibHBIA pa3Mep rpadeHa, CHHTE3MPOBAHHOTO B aproHe,
Oomplle 4YeM TIpU HWCHOJB30BaHWU renus. Ha OCHOBE OJHOMEpPHOTO TEPMOAMHAMHUYECKOTO
MOJICTTUPOBAHUS TOJYYCHO, YTO 00JIAaCTh HyKJeamuu B uWHTepBasie Temreparyp 2800 — 3200 K
Oosee pacTsHyTa BO BpEeMEHHU B aproHe, 4eM B renuu. CaenaH BBIBOJ, YTO BapbUPOBAaHUEM poOJa
I1a3M000Pa3yIoLIEro ra3a MOXHO yNpaBisaTh FTeOMETpUel rpadena.

bozomonoe Anexcanop Hccnedosanue onmuueckux ceouicme
15:10 — 15:30 bopucosuu KOMNO3UMHO20 MAmepuia Ha 0CHO8e
(HTIL] VIl PAH) 2pagumono0obHo20 HUMPUOA Yerepooa

[TomyyeH KOMITO3UTHBIM MaTepuai, COCTOAIIMK M3 TpaduTOnmogOOHOrO HMUTpHIA YIVIEpOoAa U
okcuja amoMuHus. HoOBBIM MaTepuan HMMeeT BBICOKMM KBAaHTOBBIM BBIXOJ HPU BO3OYKICHUU
9JIEKTPOMArHUTHBIMH BOJTHAMM BHMJIMMOIO JMara3oHa, a TakXKe BBICOKHE (POTOKATATUTUYECKUE
CBOMCTBA.

Cycnosa Esecenus
15:30 — 15:50 Buxmopoeuna (M"Y Oxucnenue 3D-kapxacos YHT 6 2azoeoii ghaze
um. M.B. Jlomonocosa)

KonconmuaupoBanueie 00pa3ipl  MalocHoWHBIX rpaduroBbix (parmeHtoB (MI'®D) wmm  ux
koBajeHTHO cmuThix ¢ YHT mpemapaToB momydeHsl IpU WX 0OpabOTKe B YCIOBUAX HCKPOBOTO
wazmenHoro cnekanus (UIIC) mpu 1100 °C u 30 MIla. YcTaHoBieHO, 4YTO BO3MOXHO YaCTUYHOE
wiu noiaHoe ¢azoBoe mpepaiienne MI'® ¢ dopMupoBaHreM TyKOBHYHBIX YTIIEPOIHBIX CTPYKTYP,
COTPSKEHHBIX B €AMHBIE CTPYKTYpHl. Bce 00pasibl oxapakTepru3oBaHbl COBPEMEHHBIMU (DHU3HUKO-
XUMHYECKHUMH METOJIaMHU.
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Cunmes ¢pmopyenepoOHOl HAHONIEHKU
HA MUmMaHe ¢ NOMOWBIO U3YUEHUSI MOUWHO20
KrF-naszepa

Cepeees [lasen bopucosuy

15:50 - 16:10 (@HUAH, Tpouyx)

B pabote mpencTaBisioTCs pe3ynbTaThl MOMCKa BO3MOKHOCTEH co3nanust Gropyrieponusix (C:F)
HaHOIUUICHOYHBIX TMOKPBITHH Ha THUTaHE C MOMOIIbI0 m3nydeHusi momHoro KrF-mazepa (248 um).
DHeprusi UCIoJIb30BaHHOTO ja3zepHoro u3nydeHus (JIM) mocturama 10 [[x mpu IIUTENBHOCTH
umnynbcoB 80 He. C momompto 3Toro JIM Ha MOBEPXHOCTH THUTAHOBBIX OOpAa3llOB B BO3IyXe
OTXKUTANAaCh TOHKAs, ~10 MKM, TuieHKa u3 propyriaepoaHoro macina. [lnomane o6rydaeMoro nsarHa
6bta okomo 0,5 cm’. OGHApYKHIOCh, 9TO MOCHE HECKONBKHX JIA3ePHBIX HMITYIbCOB HAa
MOBEPXHOCTU TUTAHOBBIX O00pa3IoB oOpa3yeTrcsi TBepAas ¢Topyrieponnas HaHorieHka. [Toka
MAaKCHUMaJbHO JOCTUTHYTas TOJIIMHA TakoW IuieHKW coctaBuwia 40 uM. HaHoumHIeHTHpOBaHuUE
MOKa3ajo, 4To mo TBepaoctu 3Ta C:F HaHOMIIeHKa MpaKkTHYeCcKu He ycTymnaeT TuTany. OHa, mo Bcei
BUJIUMOCTH, OOpa3yeTcsi MPU OCAXKICHUU HAa THUTAH KOMIIOHEHTOB IJIOTHOW MPHIIOBEPXHOCTHOMN
(GTOPYTIIEPOIHOM JTa3epHON TIa3MBI.

Centoms Bnaoumup
Taoeywesuy

(OU mawunocmpoenus
HAH benapycu, e. Munck)

Tonyuenue komMno3umoe UHCMPYMEHMANIbHO20
Ha3HaueHus 01 abpasusHol 0opabomxu
C UCNONL306AHUEM UMNAKMHBIX AIMA308

16:10 — 16:30

NmnakTHble anMasbl (anMas-NoHCIeHnuToBbIM abpa3uB, AJIA) Ilomuraiickoro MecTOpoXIeHUs
00Ja1al0T BBIIAIOIIUMUCS TEXHOJOTHYECKUMU CBOMCTBaAaMH, B T. Y. BBICOKOM abOpa3uBHOI
CIOCOOHOCTHIO, B 1,52 pa3a mpeBocxosuieil abpa3uBHYy0 CIOCOOHOCTh TEXHUYECKUX MPUPOTHBIX
Y CUHTETHYECKUX ajaMa3oB. J[aHHOE Ka4yecTBO 00YCIOBICHO CTPYKTYPHBIMH ocoOeHHOCTsIMU AJIA,
MPeICTaBIAIONIero co00il HAaHOCTPYKTYPHBI KOMITIO3UT Ha OCHOBE aIMa3HOW M JOHCACHIUTOBON

bas.

Pa3paborana texHomorusi moiyuyeHus kommo3utoB u3 AJIA meromom HPHT. Ilokazano, 4to
cnekanue AJIA MOXeT OCyIIECTBISATHCS MPH 00Jee BHICOKUX TeMIIepaTypax W HU3KUX JABICHHIX
o cpaBHEHUIO ¢ anmazamu ACM.

Jlpyroe HampaBieHHE IPOBOAUMBIX pabOT—CcHUHTE3 anMasocoepxammx KM — Metonom
MEXaHOAKTHUBALIMM B BBICOKOIHEPIE€TUUYECKUX IJIAHETAPHBIX MEJNbHUIIAX. MET00M MHTEHCUBHOM
MEXaHWYECKOH 00pabOTKU MOTydeH MeXxaHOKOMMO3UT Fe-AJIA, mpuMeHeHne KOTOPOTo MO3BOJIUIIO
noBeIcUTh B 1,5-1,7 pa3a ckopocTe cbeMa MaTepuaia Ha ocHOBe Zr cruiaBa U Ha 30 % cokpatuthb
BpeMmst ero o0paboTku no cpaBHeHHI0 ¢ KM, conepkamumu anmassl ACM.

16:30 - 17:00 Koge-bperix

17:00 — 19:00 CTEHIAOBAZA CECCHUA
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[Jdara: 28 oxkTsiops 2020 r. (cpena)

Bpems: 9:00 — 13:10. 2-e 3acenanue cekunu «McciaenoBanus u paspadorka
yriaepoanbix matepuasion» (Ilpeacenarens: a.1.H. beitiuna H.1O.)

3emckosa Jlapuca CopbyuonHbvle KOMNOZUYUOHHBLE MAMEPUAIbL HA
9:00 - 9:20 Anexceesna (Mncmumym | ocHoge akmusuposaHHo20 yeaepooH020 80JI0KHA,
xumuu /[BO PAH) OKCUO08 MApPeaHya u MoIubOeHa

HoBbie copOeHThl Ha OCHOBE YTJIEpOJHBIX BOJIOKOH (YB) m kxommosutoB YB/xuto3an ObLIn
MOJyYeHbl IMyTeM MX MOAM(UKAMK OKCHJIAMH MapraHia M MOJMOAEHAa OCaJuTEeNbHBIMU U
ancopOIMoHHbBIME  MeTogamMu. CoOpOeHThI 0XapaKTepHU30BaHbI METOJAMH  PEHTTEHO(A30BOr0O
aHaJIM3a, CKAaHUPYIOLIEH AIEKTPOHHOW MHKPOCKONMH, PEHTTEHOBCKOW  (OTOAIEKTPOHHOMN
cnekrpockonuu  (Mn-comepkamme) u 1o amcopbumm w3 pactBopoB (Mo-coaepikamiue).
MonudunrpoBaHHble MaTepuanbl OBUIM HWCIBITAHBI MO OTHOIIEHHIO K copouuu As(V) B
JUHAMHYECKUX YCIOBUSX INPU HU3KMX KOHLEHTpauusax As B pactBopax (Ha yposHe IIJIK).
[TokazaHo, 9YTO COpPOIMOHHBIC CBOWCTBA OMNPEACISAIOTCS MPHPOAOH MeTauta-MoaudukaTopa.
BeixonHele kpuBble copObumu As(V) B AMHAMHUKE ONMCAaHbl BO B3aUMOCBSI3M C Ppa3HbIMU
MeXaHU3MaMH B3aMMOAEHUCTBUS MBIIIbSAKA C BBIOPAaHHBIMU OKCHAAMHU METaNIOB-MOIU(UKATOPOB.

3opun Muxaun FOpvesuy | I pagen-codeparcawjuii antoMuHuti-OKCUOHbIL
9:20 - 9:40 (PXTY HOCUumenlb Kamaiusamopa cuHme3a Cnupmos
um. /[.U. Menoeneesa) uz COu H,

PaccmoTtpeno BmusHue no6aBku 1,7 wmac.% rpadeHa Ha (DU3MKO-XMMHYECKHE CBOWCTBA
Hanomopomka Al,Os. [lyrem coderanusi 30Jb-Telib U COHOXUMHYECKOTO METOJOB CHHTE3UPOBAH
THOPUIHBI HAHOCTPYKTYPUPOBAHHBIA TOPOIIOK W HCCIICOBAHBI €T0 PEOJOTHYCCKHE CBOWCTBA.
Crioco0 mo3BOJIIET JOOUTHCS PAaBHOMEPHOTO pacmpeiaeiicHus rpadeHa B oObeMe KOMIIO3MTA.
Oco0eHHOCTBIO CcIToco0a CHHTE3a SBIAETCS TO, YTO KpucTaymu3anus Al,Os mponucxoauT Ha JUCTax
rpadeHa, KOTOpbIE, YACTUYHO 3aIUINAIOT KpUCTAIHUTH Y- Al,Os ot medopmammu u ¢azoBoro
nepexona B obmactu Temnepatyp a0 1130°C. dons y-moaudukanuu B KOMIIO3UTE MOBBIIIAETCS IO
cpaBHEHHMIO C YHCTBIM HaHO-AlL,O3 ¢ 1 mo 7 mac.%; mpu 3TOM IHCIIEPCHOCTH O-MOIH(PHUKAINN
MOBBIIIACTCS MPAKTHUECKH Ha MOPATIOK, pa3Mep €€ KPUCTAIIIUTOB COCTaBiseT 4 HM. Y CTaHOBIIECHO,
4TO Jake TaKkoe HHU3KOe coJep)kaHue rpadeHa BbI3bIBACT 3HAYUTENbHBIE H3MEHEHUS
peonorndeckux cBOUCTB Al,O3 U IPUBOANUT K CHIDKEHUIO €r0 COKMMaeMOCTH. KOMITO3UT sIBisieTcs
MEPCIICKTUBHBIM JIJISl TTOJYYCHHSI KePAaMUYECKHX MATePHAIOB C YIYUYIICHHBIMU MEXaHHYCCKHUMH
CBOMCTBaMH.

Knumenxo Unna Du3uxo-xumuyeckue c80UCMea HOBbIX SUOPUOHBIX
9:40 - 10:00 Banepvesna CMpPYKmMyp Ha 0CHOBe DeCKUCI0pOOH020 epaghena
(UbX®D PAH) u pmanoyuaruna antOMuHUs

CuHTe3upoBaHbl HOBBIE THOpUIHBIE CUCTEMBl Ha OCHOBE TpadeHa, MOTYyUYEHHOTO B BOIHO-
OpPraHUYecKOil cpelie MpU COYETaHHM 30JIb-TeJIb ¥ COHOXMMHUYECKOTO METOAOB, U (pTajoruaHuHa
amomuHus B N,N-mumetundopmamuse U ero cMecu ¢ Bojoi. C MoMoIIbl0 pa3InyHbIX METOJI0B
(omTuyeckasi CIEKTPOCKOIHWSA, TPOCBEUMBAIONIAs DBJEKTPOHHAS MHMKPOCKOMHS, CHEKTPOCKOMUS
KOMOMHAIIMOHHOTO paccessHust cBeTa, WK-cmekrpockomnus) wuccrneaoBaHbl (HU3HKO-XUMHYECKHE
CBOWCTBa MOJYYEHHBIX cucTeM. [loka3aHo, uTo rpadeH HUrpaeT poiib 3apsA0KOMIICHCHUPYIOIIETO
JWTaH/a, YACTUYHO PA3JEISIIOIIEr0 MAaKPOLUKIIBI U CIIOCOOCTBYET CYIIECTBOBAHUIO (hTaIONMAHIHA
QITIOMHUHMS B BHJIE MOHOMEPOB, OOJIaJalONINX, B OTJIMYUE OT arperatoB, (HOTOXUMHUYECKHUMH U
JIOMHHECLIEHTHBIMH CBOMCTBaMHU.
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Paxwa Enena
Braoumuposna
(UMucmumym ¢huzuko-
Op2aHu4ecKou Xumuy u
yenexumuu um. JI.M.
Jlumeunenxko, {oneyx)

bunapuwvie u mpoiinvie coedunenus
COUHMEPKANUPOBAHUS HUMpama epagpuma
KaK npeouecmeeHHUKU y21epoOHbIX HAHOUACmuY

10:00 - 10:20

[TonmyueH psig HOBBIX OMHAPHBIX U TPOWHBIX COCAMHEHUI COMHTEPKAIMPOBAHUS HUTpaTa rpadura
(CCHI') ¢ opraHM4YecKMMH COCJUHEHUSMH Ha OCHOBE STHJI(OpMHATa U YKCYCHOH KHCIIOTHI
Ctpykrypa CCHI' wuccnemoBana MeTOAOM pEHTreHO(A30BOr0 aHamu3a. YCTaHOBIEHO, 4YTO
WCCIIelyeMble HMHTEpPKaNIaThl MPEACTaBIAOT coboit  coeamnenus -t w  IV-it  craawmii
COMHTEpKanupoBaHus. Jlns HHUX oONpenenacHsl BEIWYUHBI IE€PUOAA HIECHTUYHOCTH BBICOTHI
3al0JJHEHHOTO MHTEPKAIAHTOM CJI0sl. BbICOTa 3alOJHEHHOTO MHTEPKAJIAHTOM CIIOS B CTPYKTYpeE
CCHI' 3HauuTeNbHO MPEBBIIIAET MEXKIIJIOCKOCTHOE PACCTOSHUE, XapaKTepHoe s rpaguta. IT0
crocoOCcTByeT yBenudeHuio jabmnbHOoCcTH oOpasyromuxcss CCHI' 3a cuer ocnmabnenust Ban-nep-
BaanpcoBbIX B3aUMOJEHCTBUN MEXKIY COCEIHHMMHU IUIOCKOCTSIMM. Croucras yHnopsao4eHHas
ctpykrypa CCHI' sBnsieTcst peJOpraHu30BaHHON NIl TCHEPUPOBAHUS MAIIOCIONHBIX TPaeHOB U
MO>KET OBITh MCHOJIb30BaHa JJi pa3pabOTKU METOAO0B I'€HEPUPOBAHMS YTIEPOJIHBIX HAHOYACTHUIL Ha
nx ocHoe. Ilyrem paccinoenuss CCHI' B opraHuueckux pacTBOPUTENSX MpPU COACHCTBUM
yJIbTpa3ByKa IOJIy4E€Hbl AUCIIEPCUHU YTJIEPOJHBIX HAHOYACTHUI] — HAHOCKPOJUIOB U MAaJIOCIOMHBIX
rpadeHoB.

Mocmoesoti Aumon Ycunusarowee oeiicmeue oxcuoa epagena,
10:20 — 10:40 Cmanucnagsosuy @DYHKYUOHANUUPOBAHHO20 AMUHOCULAHOM,

(Capamosckui I'TY HA OU3UKO-XUMUYECKUE U MEXAHUYECKUE

um. FO.A. I'acapuna) Xapaxkmepucmuky 3NOKCUOHbIX KOMNO3UMO8

B pesynpraTe NpOBENCHHBIX ~ HMCCIECJOBAHMM  JI0Ka3aHa  BO3MOJKHOCTb  HAIpaBIEHHOTO
pEryIMpOBaHUs IKCIUTYyaTallMOHHBIX CBOWCTB 3MOKCHIHBIX KOMIIO3UTOB 3a CUET HCIIOJIb30BAHMS
MaJbIX J100aBOK oOkcuia rpadeHa, 0O0ECHeUMBAIOMIMX CO3AAHUE SIOKCHIHBIX KOMIIO3HTOB C
BBICOKUMH  JKCIUTyaTallMOHHBIMKA  CcBOMCTBaMH. JlokasaHa >(QeKTHBHOCTb MOIM(PHUKAINN
MIOBEPXHOCTU OKCHJA TIpadeHa y-aMHUHONPONMUITPUITOKCUCUIAHOM M 00pa3oBaHME IPOYHBIX
XMMHUYECKHX CBsI3el Ha rpaHMIIe OJUMEpHasi MaTPULA/HAOIHUTEIb, YTO 00E€CIeUnIIO MOBBIILICHUE
($U3NKO-MEXaHUYECKUX XapaKTEPUCTUK MOKCUAHBIX KOMIIO3UTOB.

Ocmosa Mapus Hccneoosanue npumenenusi cnekmpockonuu
10:40 - 11:00 Axcanosna KOMOUHAYUOHHO20 PACCesaHUsl 8 Kayecmee Memood
(HUHzpagpum) ammecmayuu pagHomepHocmu npozpesa VB

CreneHb paBHOMEPHOCTU MporpeBa YB sBiseTcs (GakTopoM, OMpEeAeNsioNiM €ro CTPYKTypy H
¢u3uko-MexaHndyeckue  cBoiictBa. Tak, 1enpl0  JaHHOW  palboThl  SABIANACh  OLIEHKA
uHpopmatuBHOCcTH MeToga KP criekTpockonuu mpu aTTecTalMy JaHHOTO CBOMCTBA. Y CTaHOBIICHO,
KP cnexrpockonust sBisIeTCS 4YyBCTBUTENIBHOM K MHUKpOCTpyKType YB u uHdopmaruBHOl B
OTIPENICTICHUU CTEMEHU COBEPIICHCTBA KPUCTAUTMYECKOW CTPYKTYphl TepMooOpaboTraHHoro YB,
YTO JEJIaeT €€ ONTUMAIBHBIM JKCIPECCHBIM METOAOM aTTECTallUd DPABHOMEPHOCTH IIPOrpeBa
¢unameHToB. Pe3ynpTaThl HccieqoBaHUS TOKasanu, YB ¢ Oombluedl CKOPOCTBIO MPOTSKKU
o0Janaer yBeIMYEHHOW CTENEHBIO PA30PUEHTALMU KPUCTAITINTOB OTHOCUTEIBHO OCH BOJIOKHA, YTO
CBHUJIETEJICTBYET O POCTE HEPAaBHOMEPHOCTH IporpeBa (puiamMeHToB YB ¢ yBenndeHnem ckopocTu
MIPOTSIKKH.

11:00 - 11:30 Koge-opetix
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Ocomosa Onvea
11:30 - 11:50 Hzopesna
(IODY)

Hccneoosanue nuanus ouamempa yenepooHblx
HAaHOMpPYyOOK HA UX Nbe302NeKMPUYECKULl OMKIUK

B pabote mpencraBieHbl pe3ysbTaThl IKCHEPUMEHTATIbHBIX HCCIEIOBAaHUM BIUSHUS TUaMeTpa
BEPTUKAJIbHO OPHUEHTUPOBAHHBIX YyriaepoJHblx HaHOTpyOok (YHT) Ha uX mbe303aeKTpudecKuit
OTKJIMK METOZOM aTOMHO-CWJIOBOM MuKpockonuu. [loka3ano, yto ¢ yBenudenuem auamerpa YHT
oT 35 no 65 HM BeIMYMHA MHE303JEKTPUUYECKOr0 OTKJIMKA yMEHbIIajgack oT 22,5 mo 17,3 HA,
COOTBETCTBEHHO. JTO MOXET OBITh CBSI3aHO C TeM, 4TO yBenuueHue nuamerpa YHT mpuBoaut k
YBEIUYECHUIO €€ JKECTKOCTM M CHH)XXEHUIO YYBCTBUTEJIBHOCTM K BHEUIHUM MEXaHUYECKUM
BO3ZCHCTBUSAM. B pesynbrate, BenuumHa aedopMalv U IMbe303JeKTpudyeckoro otkiauka YHT
YMEHBIIAETCS ¢ POCTOM JHaMeTpa Npu (pukcupoBaHHOW BHEmIHeH cuiie. [lomydeHHbIe pe3ynbTaThl
MOTYT OBITh HCIIOJIb30BAHBI JUISI CO3/IaHUS TMEPCHEKTUBHBIX 3JEMEHTOB HAHONBE3OTPOHUKU Ha
OCHOBE OPUEHTHPOBAHHBIX YIJIEPOJHBIX HAHOTPYOOK.

Tlonosa Anuna
11:50-12:10 Huxonaesna
((DHU YVX Co PAH)

IIpexypcopwi 014 cunmesa yaneepagumossix
Mamepuanos U3 KAMeHHOY20JIbHO20 NeKd

B nacTosiiee Bpemsi TEXHUYECKUN MPOTPECC CBSI3aH C POCTOM MHPOBOM MOTPEOHOCTH B HOBBIX
(yHKIIMOHATFHBIX MaTepHalax, B 0OCOOEHHOCTH, YTAEPOAHbIX MaTepuanax. [Ipu »3ToM HeoObIYaitHO
aKTyaJbHOH CTaHOBUTCS NpoOJemMa 3aIIUThl OKpysKaromed cpenbl. llepen y4yeHBIMH CTaBHTCS
3ajaua Bce Oosee riryOoKo# mepepaboTKH JOOBIBAEMBIX IMOJE3HBIX HMCKOMAEMBIX B MPOAYKIIHIO C
BBICOKOH J00aBIIEHHONW CTOMMOCTBhIO. B CBsi3m ¢ 3ThM pa3paboTka crmocoOoB mepepadoTKu
MPOAYKTOB yrie- M HedTeAOOBIBAIOMIUX IPOU3BOJCTB, SBIAIOIIUXCS HaWOOJIee OYEBHUIHBIMU
3arps3HUTENISAIMU  OKPY’KaloLIe cpenbl, BBIXOAUT Ha mepenHuil minan. Hactosmas pabota
MOCBSIIIIEHA TOMCKY HOBBIX IPEKYpPCOpPOB U CHHTE3a YIVIErpaUTOBBIX MaTepUaIoB U3
KOMIIOHEHTOB KaMEHHOYTOJIBHOro TMeka. @OpaKIMOHMPOBAHHME CIIO)KHOIO COCTaBa IIeKa Ha
OTJIeNbHbIE OoJiee y3Kkue (pakiMu TMO3BOJMIO BBIACTUTH TPYMNBl BEUIECTB C YHUKATHHBIMU
CBOMCTBaMM, IIPUMEHEHHE KOTOPBIX B KauyeCTBE IPEKYpPCOpPOB IIO3BOJISIET CUHTE3UPOBAThH
MaTepHalIbl Pa3IMyHOrO MPUMEHEHHUS.

Mopokosuu Braoumup Dopmuposanue 3NOKCUHAHOKOMNOZUMOE
12:10 - 12:30 3anvmanosuu C yenepooOHbiMU HAHOMpPYOKaAMU,
(PI'BHY THCHYM) NOLYYEHHLIMU MEeMOOOM PIOAM-KAMAanu3a

B pabore moka3aHo, 4TO MOBEAEHUE YIJIEPOJIHBIX HAHOTPYOOK, MOJTYYEHHBIX METOJIOM (hioaT-
KaTajau3a, CYIIECTBEHHO OTJIMYAeTCs B XOJI€ OTBEPKIACHMS DJIOKCHIHOW KOMIO3MLIMH H
(opMOBaHUSI  SMOKCHMHAHOKOMIIO3MTAa OT TIOBEJCHMS HAHOTPYOOK, TONy4EeHHBIX Oosee
pactipoctpaneHHbiM MeTonoM CVD. Ilpumenenne meromoB JICK, TMA, JIMA u pactpoBoi
9JICKTPOHHOW MHKPOCKOIIMH TIO3BOJIMJIO OMpPEAeInTh, YTO CBOWCTBaMH HHTepdeiica momumep-
HaHOTPyOKa MOXXHO YNPAaBJIATh B Cly4yae JUIMHHBIX HAHOTPYOOK, MOJyYEHHBIX METOJOM (hioaT-
Karaau3a. JTO, B CBOIO O4Yepelb, MO3BOJSAET MOIy4yaTb BBICOKOHAIOJIHEHHBIE KOMIIO3ULIMM C
XOpolIel TeKy4ecTbio U (POPMOBATH KOMIIO3UTHI C SIPKO BBIPAXKEHHON BOJIOKHHUCTOM CTPYKTYpOIl.
Ha ocHOBEe 3THX pe3yJbTaTOB MOYKHO IIPOrHO3MPOBATh IOJyYEHHE SIOKCHUHAHOKOMIIO3HTOB C
BBIJJAIOIIMMU MEXaHUYECKUMU U TEIUIO(PU3NUECKUMU CBOWCTBaMU. B yacTHOCTH, yXKe MOTydeHHbIe
B Hacrosieil paboTe HEOTBEpP)KICHHbIE KOMIO3HMIMU MOTYT OBITh HCIOJNB30BaHBl IS
W3TOTOBJIICHHS DJICKTPONPOBOISIINX CTEKIO W YTJICIJIACTUKOB M (YHKIIMOHATBHBIX TTOKPBITHA.
VY nenpHasi NIPOBOAMMOCTB OTBEPXKAEHHOIO KOMIIO3UTa cocTaBiseT 4 C/cM, YTO ropas3io BEIUYHHBI,
OOBIYHOM JJ1s1 YTJIETIIaCTUKOB.
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DYHKYUOHAIbHbIE HAHONOPUCTbLE Y2NePOOHble
aocopbeHmul 8blCOKOU NIOMHOCIU

U3 pacmumenbHO20 Cbipbsi OISl CUCHEM
XPaHeHUst SHEP2eMUeCcKUx 2a308

Conosyosa Onvea
12:30 —12:50 Bsauecnasosna
(UDXD PAH)

Pa3paboTtanel HOBbIE ()yHKIMOHAJIBHBIC aJCOPOIMOHHBIC MAaTepUalbl BBICOKOH IITIOTHOCTH Ha
OCHOBE YIJICPOJHBIX aaCOpPOCHTOB U3 Topda, APEBECHHBI M CKOPIYNBI KOKOCOBOTO Opexa Jyis
aKKyMYJIMPOBAaHUSI NMPUPOAHOTO Taza B MIMPOKHMX HMHTEpBajiaX JaBiieHHH. VccrenoBaHO BIHMsHHE
YCIOBHI YIJIOTHEHHS MAaTEepHAlIOB, THUMA CBA3YIONIETO HA WX CTPYKTYPHO-dHEPreTUYeCKHe
CBOMCTBa, Takhe Kak O0OBEM M paclpelesieHHe MUKPOIOp 1O pa3MepaM, yJelbHas IOBEPXHOCTb.
OmnpeneneHbl ONTUMAaNbHBIE YCIOBUS IOJyYEHHs aJICOPOLIMOHHBIX OJIOKOB BBICOKOW IUIOTHOCTH,
M3rOTOBJIEHBI O0pa3libl MOHOJMTOB JUIS SKCIEPUMEHTAJIBHBIX HcclenoBaHuil. Ha crenumansHOM
CTEHJIe TPOBEIEHBI HMCCIIECIOBAHUS YACTHHOH E€MKOCTH 10 METaHy MOJYYCHHBIX aJCOpOCHTOB U
OLICHEHa BO3MOXKHOCTh IPAaKTHYECKOTO HCIIOJIB30BAHUS B KAuyeCTBE aJCOPOCHTOB U CHCTEM
ancopOLMOHHOTO XpaHeHus mpupoaHoro raza (AIlD).

Cmenanos I ennadui Cunmes yenepoOoHvIX HAHOMPYOOK
12:50 - 13:10 I(:ZH:](Z;;ZZJXTS 0C») ¢ Kamaauzamopom 6 2azoeol ase

B mHactosmee BpeMs pa3pabOTaHO MHOTO METOJOB CHHTE3a HAHOTPYOOK, MHKPOTPYOOK,
BOJIOKHUCTOTO yriaepoaa. OCHOBHBIM METOJIOM ObLII CHHTE3 Ha MHEPTHOM HOCUTENE C HAHECEHHBIM
KaTaJIM3aToOpOM. HCI[OCTaTKOM ABJISICTCA HU3KasA MPOU3BOAUTCIBHOCTH U pr,IIOCMKI/Iﬁ mnponecc
OTMBIBKH HaHOTPY6OK OT HOCHUTCJIA B KHCJIIOTHBIX BaHHax. HaI/I6OJ'IeC IMPOrpeCCUBHOM SBJIACTCA
METOJ] CHHTE3a HAaHOTPYOOK B Ta30BOM (ha3e ¢ KaTaaM3aTOpoM, HAXOASIIMMCS B Ta30BOM (asze.
Hamu paspaboran crmoco® CcUHTE3a W3 YIJIEPOACOACPIKAIIEro Ta3a W JIETYYHX KapOOHMIIOB
MCTAIJIOB, HaXOAAIIHUXCA B razoBou (1)3.36. MCTOII ABJISICTCA BBICOKOIMPOU3BOAUTCIIbHBIM W HC
Tpe6yeT KHACJIOTHOW OTMBIBKH B OOJILIIIMHCTBE CJIIy4acB BCJICACTBUC MUKPOCKOIMMYCCKUX KOJINYCCTB
MeTajlla B COCTaBe HAHOTPYOOK.

B nmanHOM MeTOJE€ MOXKHO WCIOJIB30BaTh IMUPOKHH KJIACC YTIACPOACOACPKAIIUX COCIUHCHHIMA
HauMHAs OT TPOMAH-OyTaHOBBIX CMeCeH KOHYas BBICOKOMOJICKYJSIPHBIMHA COCTUHECHUSMHU Kak
HaTaMH ¥ aHTPAICH MEPEeXOJAIIUX B Ta30ByH (a3y NpU MOBBINICHHBIX TeMIleparypax 0e3
pa3IoKEHUsI.

13:10 — 14:30 Ob6eo
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Bpems: 14:30 — 16:30. 3-e 3acenanne cekuuu «Mcciaenosanus u paspadorka
yriepoanbix MmatepuaioB» (Ilpeacenarens: 1.1.H. byonenkos U.A.)

HUccneoosanue u pazpabomrxa YYKM c
Kopuuncxuu Hukuma

14:30 — 14:50 AHnopeesuy
(HHUHepagpum)

NOBbIUEHHOU 0ehOPMAYUOHHOU CMADUTLHOCTNBIO
07151 ONUMENbHBIX 8PeMeH IKCHAYAmayuu
npu memnepamypax bonee 2300 K

Pabora mocBsimena TOMCKY TmyTed yiydmieHus TepmoctabmwibHoctTh YYKM. B pabote
paccMoTpensl mpodseMbl pocta TKJIP B 3aBHCMMOCTH OT KOHEYHOW TeMIIepaTypbl rpaduTaiiuu
MaTpuibl ¥ 3PGEeKTUBHON TemmnepaTypbl o0paboTku HanoiHutens YYKM. IlpoBeneH BbiOOp
UCXOJHBIX CBIPHEBBIX MAaTEpUANIOB, a TaK)K€ BXOJHOW KOHTPOJIb, BKIIOYAIOIIMA B ceOs:
orpenieieHne 00bEMHOM, TMHEHHOW W MOBEPXHOCTHOW IJIOTHOCTH, U omnpeaencHue 3((HeKTUBHON
TeMIepaTrypbl 00pa0OTKM YIJIEpPOIHBIX BOJOKOH M TKaHed. Pa3paboTaHbl TEXHOJIOTHYECKHE
MoJIXoAbl MO W3roToBieHui0 1D m 2D apMupoBaHHBIX OOpa3liOB HAa OCHOBE THIIOBOTO
TEXHOJIOTHYeCKoro mporecca mpousBoiactBa YYKM Jlecha T-1. Pa3paborana dukcupyromias
ocHactka s 1D m 2D cbopok. IlpuBenena cxema 3arpy3kd KOHTEHHepa IJisl NPOBEICHUS
onepanmii «IIpormTka 1 kapOoHM3aLKs O] aBIeHHEM» U «BBIcOKOTeMnepaTypHas 00paboTKay.

Qununnosa Bapsapa Hccneoosanue memooamu 21eKmpOoHHOL

Ilempoena MUKPOCKONUU U CREKMPOCKONUL CIPYKIMYPHBIX
14:50 — 15:10 (T'HL] P® « [HUU Mooughuxkayui 4ucmozo yenepooa

YepHOU Memanrypeuu 6 NOPOWKOBOU CIMAU, 1e2UPOBAHHOU Cadxcell,

umenu U.I1. bapounay) nocie MexanoaKxmueayuu

Hcnons3ys MeToAsl IMPOCBEYMBAIOLIECH 3IEKTPOHHOM MHUKPOCKOIIMM M CIIEKTPOCKOIIMH IIOTEPh
sHeprun Oxe-a1ekTpoHoB (AEELFS), ¢ npuMeHeHreM KOMIBIOTEPHOTO MOJICTUPOBAHUS (DyHKIIMN
paAMaIbHOTO pACHpPENENICeHUs aTOMOB B KPUCTAJUIMYECKOM PpELIETKE, BBIABWIN aJIMa3HYIO
CTPYKTYpY YMCTOTO yIiiepoja, chopMUPOBABIIYIOCS B MOPOIIKOBOM CTallM, JETUPOBAHHON CaxkeH,
rocyie o0paboTKH METOJIOM MEXaHOAKTHBAIIUH.

Llenytikun Bumanuii Onexmpoocasicoenue u ceoticmea

15:10 — 15:30 Huxonaesuy (®I'BOY KOMNO3UYUOHHBIX NOKPLIMULU HA OCHOBE
BO «Capamosckuu I'TY | cniasa Hukenb-xpom, MooOupuyuposanHvlx
um. I'acapuna FO.A.») oKxcuoom epagpena

HccnenoBaHo IEKTPOXUMUYECKOE OCAXKICHHE KOMIO3UIIMOHHBIX TOKPBITUH, MOAN(DUITMPOBAHHBIX
OKCHJIOM TpadeHa U X (yHKINOHATBHBIE CBOMCTBA.

Yypunos I pucopuii

Huxonaesuu Komnosumnvie nopowku C@Ni u (Mg@C)@Pd,
15:30 — 15:50 (Uncmumym @u3uxu um. | noayuaemvix 8 niasmMeHHOM 2eHepamope

JIL.B. Kupencxoco CO PAH| ¢ macnumnoii u euxpesoii cmadburuzayueti

@Ul] KHL] CO PAH)

OnucaHa MeETOJUKAa CHHTE3a KOMIIO3UTHBIX MOPOIIKOB CO CTPYKTYpPOW siIpo (MHUKpPO- WU
HaHoanmMa3) — obOomouka (Ni, Pd), mpuBegeHsl pe3ynbTaThl WX MCCIEIOBAHHUS METOAAMH
aneKTpoHHOU MUkpockonuu, POA, POIC, BonpTaMmnepomMeTpun.
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Akoenes Anopeii

15:50 — 16:10 Bacunvesuy Dnexmpoxumuneckuti cunme3s MHO20CI0UHO20
) ' (Capamosckuti I'TY okcuoa epagena
umenu I'acapuna 10.A.)

HccrnenoBana BO3MOXHOCTHh DJIEKTPOXUMHYECKOTO JAHUCIEPTHPOBAHUS TPHPOTHOTO IOPOIIKA
rpaputa B 83% H,SOs mis momydeHuss MHOTOCHoWHOro okcunma rpadena. IlokazaHo, 4TO
OIIpeZIeTISIIONIee  BIMSIHUE Ha PACcCIOCHHE TpadHUTOBBIX YaCTHI HAapsAAy C TPOIeccaMu
MHTEPKAIMPOBAHUS OKAa3bIBACT BBIACICHHE TIa3000pa3HOro KUCIOpPOJAA. YCTaHOBJIEHO, YTO B
OoNbILIeH CTENeHHW 3IEKTPOXMMHUYECKOMY JUCIEPIHPOBAHUIO TOJBEPKEHBI MOPOIIKH rpadura
KpynHO# (paknum ¢ pasmepoM dvactull, npepbimatonmM 200 mxm. [lomydeHHBIE yriepoaHbie
HaHOCTPYKTYPHPOBAaHHBIE MaTepHaibl CKIOHHBI K arjoMepaluyd B BOAHOW nucmepcuu. llpu
00paboTKe yIBTPa3BYKOM pa3MEpHOCTh YacTHIl OKHCICHHOTO TpaduTa 3aMETHO CHIIKAETCS, C
o0pa3oBaHNEM MHOTOCJIOHHOTO OKcHa rpadeHa.

Kpusonoc Onez
Koncmanmunosuu (HUH
UMNYTIbCHBIX NPOYECCO8
HAH benapycu, . Munck)

Komnnexcnas memoouka uccreoosanus
V2nepoocooeprHcaujux Mamepuaos,
NOLYYEHHBIX MEMOOOM OeMOHAYUOHHO20 CUHME3A

16:10 — 16:30

B paboTe paccMOTpeHbI METONbI HCCIIEIOBAaHUS CBOMCTB YIJIEPOJCOJEPKALINX HAHOPa3MEPHBIX
MaTtepuanoB. BripaboTaHa menecoobpasHas MocieqoBaTeIbHOCTh UCIIOIb30BAHUS PACCMOTPEHHBIX
METOJOB, C YyYE€TOM KOTOpPOM TpEeaJIO)KeHa  KOMIUIEKCHAs  METOAMKA  UCCIEJIO0BAHMS
YTIEPOACOACPKAIIUX MAaTepHaIOB. Pa3paboTKy MeTOMMKH MPOBOAMIN HA MPUMEpPe HAaHOATIMAa3HOM
UINXTHI, TMOJTYYEHHOH METOJIOM JETOHAIMOHHOTO CHHTe3a. B Xxone wuccienoBaHusi oTpabOTaHBI
MOAXO/IbI OLIEHKH TPaHyJIOMETPHUECKOT0, SJIEMEHTHOTO COCTaBa IIUXTHI U U3MEPEHUS e¢ yAeTbHOM
MOBEPXHOCTU. YCTAHOBJICHBl 3aBUCHUMOCTH XapaKTEPUCTUK HCCIEAYyeMOro Marepuaiga oOT
TEXHOJIOTHUYECKUX OCOOEHHOCTEH ero cuHrte3a. [lo pesyinbraraM HUCCIEAOBAHUS MPEI0KEHbI
PEKOMEHIallMY UCTIOIb30BaHUS pa3pab0TaHHON METOIUKH.

16:30 - 17:00 Koge-operix

17:00 —19:00 CTEHIOBA CECCHUA
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Jdarta: 28 oxkrsi0ps 2020 r. (cpena) 17:00 — 19:00

CrenpoBas ceccus

Bpemsi: 17:00 — 19:00. Mecto npoBeaenusi: XoJua 2 3taxka LN

Al. Azagonos Anexcanop
Pacnpocmpanenue knunoswix 6on
Arerccanoposi 8 YUNUHOPUUECKOM KIUHE
(MT'Y um. M.B. Jlomonocosa) 4 P
A2. Anraduposa Hoproc IIpoyecc pazsodopascusanus CKOMKAHHO20
Tanumvanosna (PI'OY BO poyeccp P
y . | epaghena: monexynapHo-ouHamuyeckoe
«bawkupckuii 2ocyoapcmeennulil
MOOenuposanue
YHUBepcumemy)
A3. Apmiox Anacmacus
Anexcanoposna Mexanuueckue ceoticmea aimazono000OHbIX NIEHOK
(UFX® PAH)
A4. Amabaesa Munana Canvlegna IIpumenenue memooa pamano8cKkol CneKmpoCKOnuu
(AO HUUzpagpum) 0JI51 OYeHKU KoIudecmea cioes epaghena
8 MAIOCIIOUHBIX 2PADEHOBbIX YaCMUYax
AS. Agzan Acs Moxammaodosua Das306vlii cocmas, MOPhOIO2USL U CHCUMACMOCTD
(PV/H) epagen-ZrO; KoMno3umno2o
HAHOCMPYKMYPUPOBAHHO20 NOPOUIKA
A6. Azan Acs MoxammaoosHna Pone N,N-oumemunoxmunamuna 6 ¢hopmuposanuu
(PV/IH) 2UOPUOHBIX HAHOCIMPYKMYP HA OCHOBe 2padena
U OKCUOO8 MEeMmalos
A7. bonoapenxo Mapus I'agpunosna | MooenupogaHnue 3aumooeticmaus 1a3epHo2o
(DI'BHY THCHYM) UMRYTbCA C AIMA3HOU NOBEPXHOCNBIO
AS. bopucosa Ilonuna Anexceesna Tpancgopmayus armasza 8 pyniepenonodoobHvle
(UDBJ] PAH) JIyKo8UuuHbvle cmpykmypwl npu oaenenuu 70 I'Tla
u memnepamype 2400 K
AO. bybuenrxos Heopv Anamonvesuu | Muxkpomeepoocms ¢hasz kpemuus u kapouoa KpemHus
(AO HHUHpaghum) 8 CUTUYUPOBAHHOM 2paghume
A10. | byea Cepeeti I'ennaovesuy Brusnue maenummnoeo nonst 0o 5 T na cnexkmpuot
(DI'BHY THCHYM) INEKMPULECKO20 UMNEOAHCA A30M-COOePAHCAUJUX
MOHOKPUCMAN08 AIMA3a
All. | Byouux [enuc Anopeesuu Paspabomra penmeenoxonmpacmno2o noiumepHo2o
(AO HUUzpagpum) KOMNO3UYUOHHO20 MAMEPUALA MEOUYUHCKO2O
HAa3HAYeHus
A12. | Besepuc Annuc Anexcanopoguy Paspabomra mexnonocuu nonyuenus gpunramenmos
(HUUTY « MUCuC») U3 y2nepooH020 8ONOKHA U MEPMONIACTMUYHBIX
ceazyrouux 0aa 3D-neuamu KOMNO3UYUOHHBIX
Mamepuanog
A13. | Burxoe Hnvs Braoumuposuu Cunmes u ucciedosanue hu3UKO-XUMU4ECKUX

(DI'BYH Hucmumym
MEeMANIoop2anuiecKoll Xumuy
um. I"'A. Pazysaesa PAH)

ceoticmg eubpuonozo mamepuana WC,;/MYHT
KaK NepcnekmuHo20 YnpouHsiowe20 KOMNOHEeHmd
AIOMOMAMPUUHBIX KOMNOZUMOB
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Al4. | Boiumaw Anna Anekcanopogna Oyenka copOYUOHHBIX CBOUCME
(I'V « Mucmumym ¢uzuxo- MepmMopacuupeHHo2o spaguma Ha 0CHOBe
OP2AHUYECKOU XUMUU U YeNeXUMUU | COeOUHEHUs. COUHMEPKATUPOBAHUL HUMpama
um. JI.M. Jlumeunenxoy, Ykpauna) | epagpuma
Al15. | lannamosa Puoa @aoucosna Tlokpvimus, nonyyeHuvie 3071b-2elb MEMoooOM
(YopUX YOUIL] PAH) HA NOBEPXHOCMU Y2TIePOOHBIX BOJIOKOH
A16. | [naoxux Examepuna Hccnedosanue ynpounenus 001y4eHHbIX UOHAMU
Braoumuposna Jrcenesa heppumHo-mapmeHcumHuIx cmanetl
(OI'BHY THCHYM) u cmaneti OUCNepCHO-YNPOYHEHHbIX OKCUOAMU
Al17. | I'opoeesa Tamvsana Anopeesna Ocobennocmu cmpyKmypbvl 2epMaHus,
(OI'BHY THCHYM) 00pabomanHo20 8 NIAHEMAPHOU MelbHUYe
A18. | Hauirob Tapek 3us0 Cmpyxmypa u mexanuueckue c60Ucmea 1eHm
(HUUTY « MUCuCy») Ha ocnose CBMIID, apmuposannwvix
@DYHKYUOHANUSUPOBAHHBIM HAHOSDADEHOM
A19. | Envuanunoea Buxmopus Hccneoosanue enuanus 31eKmpoxumuieckou
Anopeesna (HUHepagpum) U NIA3ZMEHHOU 00pabOMKU HA CIMPYKMYPY
U copOYUOHHDBIE CBOLICMBA Y2ePOOHbIX MKAHell
Ha OCHOB€ BUCKO3bl, UCNONb3YEMbIX 8 MEOUYUHE
A20. | 3uamounos Anvoepm Cmpykmypa, 31eKmpoHHOe CmpoeHue
Myxkmacumoeuy (DI'BVH U MazHUmHble c8oUCmMea okcuoa epagena
HUncmumym xumuu /[BO PAH) U e20 HAaHOCMPYKMYPUPOBAHHBIX NPOU3BOOHBIX
A21. | 3uamounoe Anvbepm
Myxkmacumosuy (PI'BYH Qu3uka u XuMusi AMOMHO-21A0KUX Kpaes epagena
Hncmumym xumuu /[BO PAH)
A22. | 3opun Muxaun IOpoesu Brusnue epaghena na peonoeuuecxue ceoticmea Al,O
203
(PXTY um. J[. U. Menoeneesa) P P
A23. | Henamwves Cemen [Imumpuesuy Komnosuyuonnvie mamepuanvl Ha ochoge
(HUUTY « MUCuCy») KapOOHU308AHHBIX NOIUMEPHBIX MAMPUY,
HANOJIHEHHbIX KapOuoom KpemHus
A24. | Kannan Hunokenmuii Ilonyuenue, onpedenenue QuaUKO-XuMU4ECKUX
Mapamosuu (MUTXT) CBOUCME U MOOEIUPOBAHUE MENTONPOBOOHOCTIU
NOIUMEPHBIX KOMNOZUYUOHHBIX MAEPUALO8
Ha ocHoge HUmMpuoa bopa
u ¢hernonghopmanboecudHoU cMobl
A25. | Knumenxo HUnna Banepvesna CpasHumenvHoe ucciedosanue spagena,
(MbX® PAH) NOJIYYEHHO20 COHOXUMUYECKUM MEMOOOM
6 N,N-oumemungopmamuoe u eco cmecu ¢ 60001
A26. | Kopnunuyuna Enena
Mooughuxayus nosepxnocmu yeiepooHbIX 60JI0KOH
Bumanveana yacmuyamu mazHemuma
(UTX YpO PAH) 4
A27. | Kocmuxosa Examepuna
Mooenuposarnue nuxoe mepmooecopoyuu 6000pooa
Koncmanmunoena 5
U3 y2nepooOHbIX Mamepuaios
(®UI] KapHI] PAH) yenep P
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A28. | Kpasuyx Koncmanmun Cepeeesuu | Hccneoosanue 6nusanus no8epXHOCMHO20
(DI'BHY THCHYM) YNPOUHEHUs HA IOKATbHble MeXaHuyecKue ceoucmea
peorcywelt KpomKu 0opabamuiéaiouje2o
uHCmpymenma
A29. | Kynvkosa Tamvana Anexceesna Copbyuonnvle yenepoounvie u yeieMuHepaibhbie
(MDPXO PAH) mamepuansl 8 Kauecmee HanoJIHUmels
npu nPouU3800Cmee CMpoUmeIbHbIX MAmepualos
A30. | Kynvruyxuii bopuc Aproavoosuy .
: Hanooeotinuku 6 cyogocguoe 6opa Bj:P
(®I'BHY THCHYM) yopoce pa Bt
A31. | Mapmuvinosa Tamwvsina
Ocadwcoenue u uccned0o8anue MmoHKux nieHoK
Buaousuposna CVD-anma3za, necupoanuuvix bopom
(HUHUTY «MHCuC»)  Aecup P
A32. | Macnoe Anamonuu Jlveosuy Tpaenenue 0egpekmmoui nosepxHocmu
(HUUTY « MUCuCy») monoxkpucmannuyeckozco CVD-anmaza
A33. | Meticmepcon Anna Anopeesna Co3z0anue 8b1COKOMOUHO20 KBAHMOBO20 2pABUMEMPA
(MCAH) C UCNOIb308AHUEM XOJIOOHBIX AMOMO8 U MEXHOI02UU
AMOMHO20 YUNa Ha aimase
A34. | Mowmnuxos Heopb Anamonvesuu | H3menenue 3nekmpoghu3uieckux cotcmae
(Kapenvcxuii nayunvlil yenmp WLYHSUMOBBIX NOPOO 8 pe3yibmame
Poccuiickoii akademuu nayx) mepmoodbpabomxu
A35. | Oscannuxos lanuna Anexceeeuu | Bvicokonpounas cmpykmypHas Kepamura
(DI'BHY THCHYM) Ha ocHoge y2nepooa u kapouoa bopa
0151 8bICOKOMEMNEPAMYPHBIX NPUMEHEHULL
A36. | O30nun Anexcanop Bumanvesuu | Bausanue nanouacmuy eonvgppama
(OI'BOY BO «Kybanckuii I'TY») | na 83aumoodeticmseue memaiiuieckux cesa30K
Sn-Cu-Co-W ¢ aamazom
A37. | llapnuyxuii Anexcanop .
. Tonyuenue koMno3umoe ¢ 6UMOOANLHOU
Muxauiosu CMpPYKmMypou Ha 0CHOBe MOOUPUYUPOBAHHBIX
(I'HY «OHU mawunocmpoenus i ][l/l) i: 3%); fz ODOUIKOS Hup
HAH benapycu») P
A38. | Ilempontox FOnus Cmenanosna Hccnedosanue anuzomponuu ynpyaux ceoucms
(UFX® PAH) V2llepOOHbIX MAMEPUANO8 MemoOamu aKyCmuyecKol
MUKpOCcKonuu
A39. | llonynun Kupunn Cepeeesuu Paouayuonno-unoyyuposanvie usmereHus
(PXTY um. Menoeneesa) 8 CNeKmpax OMpatceHus KOMNOIUYUOHHBIX
Mamepuanos Ha 0CHO8e MepMopaoUaAYUOHHO-
MOOUDPUYUPOBAHHO20 NOTUMEMPADMOPIMULEHA
C HaHOY21epOOHbIMU 000ABKAMU
A40. | Ilonomapesa /apws Brusnue xonyenmpayuii umnpeznupyouje2o
Braoumuposna pacmeopa u yciosutl npogedeHus Kapoonuzayuu
(AO HUUzpagum) HA CMPYKmMypy yenepooOHbIX NeH,
NOTYYEHHBIX MEMOOOM MEMNIAMHOU KapOOHU3aAYUU
A41. | llonos Muxaun IOpvesuu Dppexm so3pacmaruss MO0y 00bEMHO20 CHCAMUS

(DI'BHY THCHYM)

00 600 I'Tla npu ymenvuienuu pasmepa HaHOAIMA3a
00 2-5 um
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A42. | llonosa Huna Anexcanoposna Brusnue kpemnutiopeanuueckux coeounenul
(IT'HL] P® AO «HUUXTDO0OC») | Ha npounocmHuble c80UCMBA 80JIOKOH
U3 NOAUAKPULOHUMPUNA U Y2ePOOHBIX 80JIOKOH
HA UX OCHOBe
A43. | Pe3san Anexceii Anamonvesuy Hanosnexkmponnvle yyscmeumenvhule Kk 2a3am
(FOoichblil hedepanvHulil U 2A308bIM CMECAM IIeMEHMbl
YVHU8epcumem,) Ha 0CHOGe Y2N1epOOHbIX HAHOCMPYKMYP
A44. | Poibonosrnes Muxaun Cepeeesuy CpasneHue memo0o8 MoOeIUpoBaHUsi MEXAHUUECKUX
(HUHzpaghum) CBOUCME MHO2OMEPHO-APMUPOBAHHO2O
Venepoo-y2nepood 6 cyiae Heoce8020 Ha2PyHCeHUs.
A45. | Pyov Anexcanop
JImumpuesuy Brusnue naszepnozo uznyuenus na koiebamenvHole
(Mucmumym memannogusuxu Ccnekmpul epagumo- u aimMa’ono00OHbIX CIMPYKMYp
um. Kyporomosa, Yrxpauna)
A46. | Caenko Huxuma Cepeeesuy Annpokcumayus npoguneti peHmeeHo8CKol
(Mncmumym xumuu /[BO PAH) ougparyuu mepmuyecku 60CCMAHOBIEHHO20
HAHOCMPYKMYPUPOBAHHO20 OKcuoa epaghena
A47. | Caghuna Jlunus Puwamosna Hccneoosanue ocobennocmeti popmuposanus
(bawkupckutl 2ocyoapcmeenuvlii | KOMRO3UmMa HUKelb-epagher Memooom
VHU8epcumem,) MONeKVIAPHOU OUHAMUKU
A48. | Cuooposa Examepuna Paspabomra memoodonocuu no02omosKu Ho8bix
Braoumuposna 8UO08 Y2NePOOHbIX NOPOUIKOG OJIsl AHOO08
(AO HUUzpagpum) JUMUL-UOHHBIX AKKYMYTISIMOPO8
A49. | Copoxun bopuc Ilagnosuu Hccneoosanus ceoticme CBY akycmuueckux
(DI'BHY THCHYM) PE30HAMOPO8 U CEHCOPO8 HA NOOJIONCKAX
U3 CUHMEMU4eCcKo20 armasd
A50. | Cmebenesa Onecs Ilagnosna " N N
. . 3yuenue OUHAMUKY OUCCCUNAMUBHBIX CIPYKMYD 8
(CDY, Cubupckuii gpedepanvhuviil 4 . PYRmyP
TMOHKOM CJI0€ CAHCEeBblX CYCNeH3Ull
VHU8epcumem,)
AS51. | Cmenawxun Anopetu Hoeguvie yenepoonsie mamepuanvi
Anexcanoposuy 0J151 MeMOPAHHO-21eKMPOOHBIX OJI0K08
(HUUTY « MUCuCy») COBPEMEHHBIX HaKonumeinet dHepeuu
AS52. | Cmonbos [Imumpuii Huxonaeeuy | Cunmes u cmpykmypa KpemHuti-3ameueHHblX
(MI'Y um. M.B. Jlomonocosa) MANOCIOUHBIX 2pAPUmMossix ppacmenmos
A53. | Tpogumos Cepeeii [[mumpuesuu | I[IpocmpancmeeHno KOHMpoOIUpyemoe co30anue
(DI'BHY THCHYM) oounounvix NV yenmpos ¢ HPHT aimaze muna Ila
A54. | Tpowues Cepeeii FOpvesuu Deonoyus 6aKAHCUOHHBIX KOMNIIEKCO8 8
(DI'BHY THCHYM) CUHMEeMUYecKoM aimasze noo oelucmsuem 001y4eHs
8bICOKOIHEPSeMUUECKUMU ITIEKMPOHAMU U OMICUSA
A55. | Tpyxunoeg [[enuc
Apmuposanue Hcecmkux neHonoIuypemaHos
Koncmanmunoeuu 5
271EPOOHBIMU BOTOKHAMU
(UTX YpO PAH) yerep
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A56. | Topoxoe Banepuii I'ennadvesuy Bauanue nogepxnocmmoii moougurayuu yenepooHsix
(HUUTY « MUCuC») B0JIOKOH HA MeXaHu4ecKue u meniogusuyeckue
CB0UCMBA KOMNOZUYUOHHBIX MANEPUATO8
Ha ocHoge noausgupcynvgona
A57. | Ypsanoe Cepeeii Anexceesuu Ponv npupoowr kamanuzamopa 6 ghopmuposanuu
(DI'BHY THCHYM) INEKMPOPUIULECKUX CBOUCME Y2NePOOHBIX
HaHoOmMpyOoK 8 Cyyae UCNONb308AHUS.
Kamanuzamopoe Ha 0CHO8e MemdaJllos
mpuaovl dHceneza
A58. | Xapramosa Mapuanna Moougurayusn pusuKo-xumuueckux ceoucms
Bauecnasosena O0OHOCMEHHBIX Y2NePOOHbIX HAHOMPYOOK
(MDTH) nymem 3anoIHeHusl KaHa108
A59. | Xopobpuix @éoop Cepeeesuu Hccneoosanue npoyecca kamaiumuyeckoul
(DI'BHY THCHYM) noaumepuzayuu gyriepena
A60. | Xpywos Muxaun Muxatinosuy Jlecuposanmnvie xpomom 8axyymHvle yenepoonsle
(Mucmumym mawunogeoenus NOKPbIMUsL — HAHOKOMNO3UMHASL CMPYKMYpa
um. A.A. braeconpasosa PAH) u mpubono2uieckoe nogeoenue 8 YCio8Uusx cyxoeo
U 2PAHUYHO20 MPEHUs.
A61. | Xmem Bun Ayne Ceoticmea y2nepoOHbIX Mamepuanos, 0COOeHHO
(M®TH) B0JIOKOH, OJ151 NPUMEHEHUSL 8 NOJIEBbIX U3TLYUATNENSX
A62. | Yepemaesa Anuca
Onezosia Tepmooecopbyuonnoe usyuenue pasiuyHvlx
COCMOSAHULL 8000P0OOA 8 Y2NePOOHbIX
(HHH Ipoepeccusreix HAHOCMPYKM af ue, aé/bumiblx Mamepuanax
mexuonoeut, TI'Y, e. Tonvsammu) PYKIYP P P
A63. | Yoco Moe Ayne Asmoamuccuonubvle Kamoovl
(M®TH) Ha OCHOBe YellepOOHbIX MAMePUanos
A64. | Yypxun Barenmun Imumpuesuy | Hccredosanue cmabuibHocmu
(DI'BHY THCHYM) OHUOHONOOOOHO20 Y2iepodd NPU BbICOKUX OABIEHUSX
A65. | L]epbaxosa Buxmopus Hccnedosanue pomosnexmpuyeckux ceoticms
Cepeeesna MOHOKPUCMANIUYECKO20 AIMA3a OJisl CO30AHUsL
(DI'BHY THCHYM) 0emeKmopo8 UOHUUPYIOWe20 U3TYYeHUs
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1. IBopen cnopta «KBant». Bropoi stax (kade)
2. Kage «MeTteauna»

3. Kage B ciopr-kiyde «PesugeHums»
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