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MaTtepunanoBegeHve, HaHOMaTepuansl
M HAHOTEXHOJI0rumn

PykoBoauTenb HanpaBneHUs:
0.J1. XacaHoB, A.T.H.

B pamkax MlHHOBaUUOHHO—00Opa30-
BaTenbHOWM nporpamMmmsbl TIY Npuopwu-
TETHOrO HaUMWOHANIbHOIO MNpoekTa
"Obpa3oBaHue” n GenepanbHon Lene-
BOM nporpammbl "Passutmne mHoppa-
CTPYKTYpPbl HAHOUHAYCTPUM B Poccuii-
ckon depepaumm Ha 2008-2010 roapl”
B TOMCKOM MOSINTEXHUYECKOM YHUBEP-
cuteTe co3pmaérca Hay4Ho—obpa3oBa-
TEeNbHbIN  WHHOBAUMOHHbIA  LEHTP
(HOWL) "HaHomaTtepuanbl U HAHOTEX-
HOMOrUKU" Kak MEXAUCUUMINHAPHbIN
LLEHTP OnepexaroLLer NoAroTOBKM SNIMTHbIX CAeLmManncToB B obna-
CTU MaTeEpPUaNoOBEAEHNS, HAHOMATEPNAIOB N HAHOTEXHOJIOTUIA.

HaHo-(ynsTpagmcnepcHble) Mmatepuanbl U UX TEXHOAOMUU Lene-
HanpaBneHHO padpabatsbiBatotcs B TIY ¢ 70-x rogos. MeToapl n3ro-
TOBMIEHUS ynbTpaamcnepcHblx nopolwkos (YAl1) anekTtpnyeckum
B3PbIBOM NPOBOOHNKOB pa3pabartbiBanv FO.A. KOTOB (HbIHE Yi1.-Kopp.
PAH, 3aB. otoenom N3®d YpO PAH), H.A. ABopoBckui, I.B. NBaHOB,
A.l. nbnH, M.WN. Nlepnep B HUM BH npu TIMW; A.H. AnaeHko (HbiHe
yn.-kopp. PAH, 3aB. kadegporn MUDU) B HAN AD npu TMNU n
B.I. KpnBo6bokos, O.J1. XacaHog, B.I. MBaHoB Ha PTD TIN. NHnuma-
TOopamMuy UccnegoBaHuUn MeToda niaasMoxmmMmuyeckoro cuHtesa Y/l
Ha DTD TIMN 6binm N.A. Tuxomumpos, A.I. KapenruHd. C 1987 r. ogHum
13 MPUOPUTETHbLIX HANMpPaBAEHNN NPUMEHEHNS PA3PabOTOK TOMCKMUX
NonMTEXHUKOB B obnactu Yl ctano co3gaHme HOBbIX 9NEKTPOTEX-
HUYECKMX MaTEPMANIOB — KEPAMUYECKUX BbICOKOTEMMEPATYPHbIX
CBEPXMNPOBOAHMKOB. OpraHm3oBan 3T UCCNEOOBaHUS U aKTUBHO
passuBan nx npodpeccop KO.IM. MNoxonkos, ana yero Ha OTD Gbina
co3pgaHa HayyHo-mccnemoBatenbckaa nabopatopust "Temneparty-
pa", npeobpasoBaHHas B 1996 r. B Hay4yHo—uMccnenoBaTenbCkumin
LIEHTP NEPCNEKTUBHBIX TEXHO0rMIA "CnekTp” TITY.

MHOro4YMcneHHble HayyHble Nybnukauum, aBTOPCKUE CBUAE-
TENbCTBA M MATEHTbl Ha WU300OPETEHUS MOATBEPXOAIT MUPOBOM
MPUOPUTET YYEHLIX TIY B 9TMX HanpaBneHUsIX UCCNEeO0BaHUN Y
pa3paboToK HAHOMaTepPMaoB.

Ha ocHoBe paspabdoTtok TIY npombilLieHHOe NPOW3BOACTBO
YOI 6b110 0CcBOEHO Ha CnOBUPCKOM XMMUYECKOM KOMOWHaTte, B
PecnybnnkaHCKOM NHXEHEPHO—TEXHMYECKOM LIEHTPE.

K HacTosawemy Bpemenn TIY nmeeT psg NpUOpUTETHbIX NO3U-
unn B chepe "HaHomaTepumanbl 1 HAHOTEXHOOrMK" — Takme, Kak
TEXHOJIOTNYECKNE HOY-Xay 1 M30OPETEHNS MO U3rOTOBIEHNIO HAHO-
NMOPOLLKOB METOA0M 3JIEKTPUYECKOrO B3pbiBa NMPOBOOHMKOB, CMO-
cobam COxXpaHeHUs 3anaceéHHOM 3HEPIrM B HAHOMOPOLLIKAX MeTasl-
JIOB MOCJIE UX CUHTE3a, CNOCO6aM N3roTOBMEHNS DYHKLMOHAbHbIX

MATERIAL STUDY, NANOMATERIALS,
AND NANOTECHNOLOGIES

0.L. Khasanov

Doctor of Technical Sciences

Innovative Centre for Research and
Education (ICRE) Nanomaterials and
Nanotechnologies is being established in TPU
in the framework of innovative educational
programme of Tomsk Polytechnic University,
priority-oriented project Education, and fed-
eral special-purpose programme Develop-
ment of Nanoindustry in the Russian
Federation (2008-2010). This is interdiscipli-
nary centre for advanced education of elite
specialists in the field of material study, nano-
materials, and nanotechnologies.

Since the 1970s, TPU’s scientists have
been developing nano- (superdispersed)
materials and technologies. Great number of
scientific publications, certificates of author-
ship, and patents for inventions confirm the
priority of TPU’s scientists in the fields of these
research and nanomaterials developments.

TPU holds priority positions in the field of
nanomaterials and nanotechnologies, among
them technological know-how and inventions
that allow to produce nanopowders, produc-
tion of functional parts using nanopowders
when nanoparticles are packed uniformly and
shaped to fit for consolidation of volume
nanomaterials. This technology was patented
in Russia, USA, CIS, Ukraine, and is now being
patented in the European Union, South Korea,
India.

The key purpose of Innovative Centre for
Research and Education (ICRE)
Nanomaterials and Nanotechnologies estab-
lishment is scientific research development
and advanced training of elite specialists and
expert teams in the field of material study,
nanomaterials, and nanotechnologies in
accordance with the world standards.

This field of innovative educational pro-
gramme of TPU is being developed by
Research and Development Centre Spektr
(O.L. Khasanov, Director, Doctor of
Thechnical Sciences) and 7 departments of
TPU: Department of High Technology Physics
in  Mechanical Engineering, Mechanical
Engineering (S.G. Psakhie, Professor, Head of
the Department), Department of Theoretical
and Applied Mechanics, Mechanical
Engineering (V.E. Panin, Academician of the
RAS, Head of the Department), Department of
Silicate Technology, Chemistry and Chemical
Engineering (V.I. Vereschagin, Professor,
Head of the Department), Department of
Theoretical and Experimental Physics, Natural
Sciences and Mathematics (V.F. Pichugin,
Professor, Head of the Department),
Department of General Inorganic Chemistry,
Natural Sciences and Mathematics (A.P. llin,
Professor, Head of the Department),
Department of Insulators and Cable
Engineering, Institute  of  Electrical
Engineering (A.P. Surzhikov, Professor and
Yu.M. Annenkov, Master’s programmes advi-
sors), Department of Technical Physics,
Applied Physics and Engineering (V.A. Vlasov,
Professor, Head of the Department).

The main objectives of Innovative Centre
for Research and Education Nanomaterials
and Nanotechnologies are as follows:

+education of master students with the
unique professional competence in accor-
dance with the following programmes:
Nanostructural ~ Materials and Items
Manufacturing, High Technologies Physics in
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M30ennii N3 HaHOMOPOLLKOB MYTEM PABHOMEPHO-MIOTHOW YNAaKOBKM HAHOYACTUL, B KOMMAKTax 3aaaH-
HOW pOpPMBbI /151 KOHCONMAALNM 0O bEMHbBIX HAHOMATEPUASOB.

M3 cemn TpaamumoHHbix Bcepoccuiickmx (BcecotosHbix, MexayHapoaHbix) KoHdepeHumin "dusn-
KOXMMWS yNbTPaAUCNEpPCHbIX (HaHO-) MaTepuanos” TIY 6bin opraHnsatopom Tpetben (1993 ) u Le-
ctow (2002 r.) KOHDEPEHLMIA.

B 1999 r. no npegnoxenuto TIY npu AoMuHucTpaumm Tomckoi obnactum obin cosnaH KoopanHa-
LIMOHHbI COBET MO yNbTPaAVCMNEPCHLIM MaTepuanam.

HULL "CnexTtp" TNY npn noaaoepxke MuHHaykm P® BbinonHun MexayHapoaHbIi NPOekT Hay4HO-
TEXHNYECKOro COTpyaHu4ecTBa ¢ YnbcaHCkuM yHuBepcuteTtom (YOY, yHMBepcuTeT KoHuepHa Hyun-
dai, IOxHasa Kopes) no uccnegoBaHMsaM HaHOMaTEpPUanoB, B paMkax KOTOPOro paspaboTaH NeKLMOH-
HbI KypC "MaTepuanoBegeHne n TEXHONOrMsa HaHOMOPOLLKOB" B PYCCKO- M aHMOSA3bIYHOM BapuaHTax.
Kypc npountaH B YOY Onis MarucTpaHToB-MaTepruanoBenos.

B 3asaBky Tomckow o6nactu Ha co3gaHne Ocoboin 3KOHOMMUYECKOW 30Hbl TEXHUKO-BHEAPEHYECKO-
ro Tuna (Tomckon TB3) Obin BKNOYEH npoekT TIY "Co3paHne OnbITHO-MNPOMBILLNIEHHOIO MPOU3BO/I-
CTBa MPELN3NOHHbIX U3Oennin U3 PYHKUMOHANBHOM U KOHCTPYKLMOHHOM HaHOKEpPaMUKKN™, KOTOPbIN
nogaepxaH rpaHtomM nporpammbl "Ctapt-2006" doHaa coaeincTema pasBuTmio Masbix GopM npe-
NPUATUIA B HAyYHO-TEXHMYECKoM cepe. TexHonorusa sanateHtoBaHa B Poccuu, CLUA, CHI, YkpanHe,
nateHTyeTcs B EBpocotose, lOxHom Kopee, MHagun.

OT1a paspaboTka no peaynbratam 3KcnepTusbl Gpupmbl IBM nonyymna BbicLUniA peUTUHT Ha Poccuin-
CKO-AMEpPUKaHCKOM (POpyMe BbICOKMX TEXHOMOrMIN B CnunukoHoBor aonvHe CLUA; nonyyeHbl 3onoTtas
Meganb MexayHapoaHOro canoHa n3obpeteHun u TexHonorunm (KeHesa, 2006), npemun XypHana
"lMepcnekTuBHbIE MaTepuanbl”; komnaHum Nanotechnology News Network, MHCTUTYyTa HaHOTEXHOJIO-
rmin, MonoaéxxHoro Hay4yHoro oouectsa B MonogexHOM KOHKYPCE NPOEKTOB OTEYECTBEHHOM HAHOTEX-
HOMIOrMn; Npemmsa AoMUHMCTpaummn ToMmckor obnactn B chepe 06pa3oBaHnS 1 HAYKW; AUMIOMbI 1 Me-
nanv BcepoCcuUmcknx Hay4HO-MPOMbILLEHHbIX, MHHOBALIMOHHbLIX GOPYMOB 1 BbICTABOK. 3a LMK/ paborT,
BbIMOJIHEHHbIX COBMECTHO MIHCTUTYTOM XMmun cununkatoB PAH v HALL, "CnexTp™ TIY "CTpykTypa HaHO-
yacTuu 1 pasmepHbln apdekT”, nonyveHa npemma MAVIK "Hayka/IHTepnepuoamka”.

NDIMM CO PAH 1 kadeapa Grnankmn BbICOKMX TEXHONOTNIA B MalMHOCTPpoeHun (PBTM) MC® pas-
paboTanu BbICOKOIMDDEKTMBHYIO TEXHONOIMIO OJ1S O4NCTKU BOAbBI M ra30B HA OCHOBE MUILTPOB U3 Ha-
HOBOJIOKOH. TEXHONOrMA NPeasioXXeHa ansg ocBoeHus B Tomckon TB3.

Kadenpa obuien n HeopraHndeckon xummnm (OHX) EHM® paspaboTtana TexHONOrnm narotoBne-
HUS1 HAHOMOPOLLKOB C BbICOKOM 3anMaCeHHOW SHEPTME METOA0M SNEKTPUYHECKOIO B3pbiBA NMPOBOAHM-
KOB N UX NPUMEHEHUIA.

HUOCT "Cnbyp-HedpTtexmm” (nepBbii pe3naeHT Tomckon TB3) n kadenpa matepmanoBegeHns B
MawimHocTpoeHun (MMC) MC® BbINONHAIOT COBMECTHbIM NPOEKT No pa3paboTke TexHonormm raba-
PUTHBIX N3OE/NN N3 CBEPXBbICOKOMOJIEKYIIPHOIO MOINSTUIEHA N HAHOCTPYKTYPHbIX MOKPbLITUNA.

Kadenpa texHonoruu cunukatoB (TC) XTP pazpaboTana TeXHONOrnmM OECKUCIOPOOHbBIX, OKCU-
HbIX M CUJIMKATHbLIX MaTEPUANOB N U3AENNIA, LUMPOKO BOCTPEDOOBAHHbBIX HA PbIHKE KakK CTPOUTESbHbIE,
KOHCTPYKLUMOHHbIE MaTepuasbl, NOCYAA N XyA0XECTBEHHbIE N3OENNS.

Kadenpa TeopeTryeckomn n akcnepumMmeHTanbHon ousvikn (TUA®D) EHM® paspaboTtana TexXHO0-
M BMOCOBMECTUMbIX OKCUOHbIX MOKPbITUIM HA TUTAHOBbLIE MMIMIAHTaTbl, BMOKEPAMNYECKUX MaTepma-
JIOB 0151 KOCTHOIO 3HO0MNPOTE3MPOBAHMS.

Kadenpa anekTpom3onsaunoHHoOn 1 kabenbHon TexHukn (UKT) SJ1TU paspaboTana TEXHONOrUA
MN3rOTOBNEHNSA COBPEMEHHbIX 3JIEKTPOTEXHNYECKUX MaTepuanoB Ojs KabesnbHOM TEXHUKN U OPYrnX
9NEKTPOTEXHNYECKMX OTPACEN, B TOM YMC/E C NpuMeHeHemM metoaoB CBY-cnekaHusa kepamMmuye-
CKMX MaTepurasioB Ha OCHOBE HAHOMOPOLLIKOB.

Llenbio co3panua HOWL, "HaHomaTepuanbl 1 HQHOTEXHONOIrMK™ ABMSIETCA Pa3BUTUE HAY4YHbIX UC-
cnegoBaHuii 1 onepexaroLwas NoAroTOBKa 3/INTHbIX CMEUUanMCTOB M KOMaHg, NpodheCcCuoHanoB Mu-
POBOr0 YPOBHS B chepe martepmanoBeaeHns, HAaHOMaTepPUanoB M HAHOTEXHONOMUA.

3710 HanpaeneHne MNOI TIY paspabatbiBaioT Hay4yHO-nMccnenoBaTenbCKUM LEHTP NepPCrneKTUBHBLIX
TexHonoruii "Cnektp” (ampektop A.T.H. XacaHos O.J1.) n 7 kadenp TMNY: PBTM MCO (3aB.kadeapoit npo-
deccop Mcaxbe C.I), MMC MC® (3aB.kadenpoii akagemuk PAH MaHuH B.E.), TC XT® (3aB.kadeapoim
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npodeccop Bepewarnd B.N.), TUOD EHM® (3aB.kadenpoin npo-
deccop MNuuyrH B.®.), OHX EHM® (3aB.kadeapor npodeccop
Wnbnn A..), SUKT SJITU (pykoBOAUTENMN MArmcTEPCKNX MPOrpaMmm
npodeccop Cypxwnkor A.l1., npodeccop AHHeHKOB KO.M.), TexHn4e-
ckor pursunkm OTD (3aB.kadeapor npodpeccop Bnacos B.A.).

OcHoBHbIMK 3aaa4amu HOWLL "HaHomaTepuanbl 1 HAHOTEXHO-
norun” aBnsioTcd. NoarotoBka mMarMcTpoB MO HOBOW mMporpaMmme
"TexHonorum NPomM3BOACTBA HAHOCTPYKTYPHbIX MatepunasnoB N 13-
nenmin” n No MarmcTepckmm nporpammvam "Mursrka BbICOKMX TeX-
HOSIOrMN B MALUMHOCTPOEHUN"; "XnmMmyeckas TEXHONOrus Tyro-
MAaBKMX HEMETANIMYECKUX U CUNMKATHLIX MatepuanoB”; "HoBble
Matepuanbl 1 TEXHOIOTMU B MEANLMHE, MEOVLIMHCKOW TEXHUKE n
cTomaronormn™; "MaTteprnanoBeneHme B 31EKTPOTEXHUKE U paano-
aneKkTpoHuke"; "MaTtepmnanoBeLeHNE N TEXHOAOMMN HAaHOMATEPU-
anoB 1 nokpbiTun"; "MeToabl NOAyYEHUA HaHOMATEpPUanoB, WX
CTPYKTypa 1 cBomncTea';

® [loBbllLeHVe KBanudukaumn cneunanmctos, MC,
Hay4HbIX COTPYyaHUKOB, NTP B chepe "HanomaTtepunansbl
M HaHOTEexHoIormm'™;

° O6ecnevyeHne dyHKkUMA LleHTpa KonnekTuBHOro
NOJIb30OBAHUS YHUKAIbHbIM 0O0OPYAOBaHMEM OJ1S1 MPO-
BEOEHNS HAYYHbIX MCCNeA0BaHNIA;

® Pa3paboTka KOHKYPEHTOCMOCOOHbIX HAHOMaTepu-
asioB M HAHOTEXHOJIOMMIA, KOMMepPLUMann3aumsa Hay4Ho-
TEXHNYECKNX OOCTUXKEHUA.

HOWL, "HanomaTtepuanbl 1 HAHOTEXHONOIMM" 3aHMMAET MJIo-
waab okono 400 M2, Ha BTOpoMm aTaxe 15-ro y4ebHOro kopnyca
TIY, roe npeayCcMOTPEHO pasMeLLEHME y4ebHO-Hay4YHbIX nabopa-
TOPUN CTPYKTYPHOro, 3JIEMEHTHOrO aHanmM3a HaHoMaTepuasos,
30HO0BON MUWKPOCKOMUUN, TEPMODUINYECKOW, TEXHOOMMYECKOM
nabopatopuii, nabopatopun TECTUPOBaHUS HaHOMaTepuasnos, a
TakXe y4yeOHble ayanTopum, KOMMNbOTEPHLIN Kacc Ansa y4edHo-nc-
CcnenoBaTenbCKOM M MPOEKTHOM PaboThl.

16 15 14 13 12

N3 nenus na HaHokepamMuku

Mechanical Engineering, Material Studies and
Nanomaterial and Coating Technologies,
Chemical Technology of Refractory Non-
metallic and Silicate Materials, New Materials
and Technologies in Medicine, Medical
Equipment and Dentistry, Material Studies in
Electrical and Radioelectronic Equipment,
Methods of Obtaining Nanomaterials;
Nanomaterial Structure and Properties;

- professional development of specialists,
engineers, teaching and research staff in the
field of nanomaterials and nanotechnologies;

- collective usage of the unique equipment
of the Centre for carrying out joint research
projects;

+innovative activity concerning research and
technical achievements commercialisation.

-development of competitive nanomateri-
als and nanotechnologies, commercialisation
of research and technical achievements.

Strategic partner of Tomsk Polytechnic
University in the field of nanomaterials and
nanotechnologies is Russian Scientific Centre
Kurchatov Institute.

There are some Russian and foreign
Centres for Research and Education, as well
as Industrial Centres that are considered to be
our partners providing students and teaching
staff with training (TU-Berlin; Institute of
Chemical Technology-Prague; Institute of
Science and Technology for Ceramics — Italy;
Universite d’Orleans — France, etc.).

Tomsk Polytechnic University is implement-
ing the programme aimed at development of
interdisciplinary Research and Educational
Innovative Centres for Nanomaterials and
Nanotechnologies in cooperation with
Russian and foreign Research and
Educational Centres, as well as with industrial
structures. The project has been designed to
educate elite specialists and expert teams
meeting world’s requirements in the field of
material study, nanomaterials, and nanotech-
nologies. The establishment of material study
schools at TPU requires highly qualified
teaching and research staff and gives rise to
development of new educational facilities.
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Mpu paspaboTke HOBOM MarncTepckow nporpamMmmsl “TEXHONOrMMU NPON3BOACTBA HAHOCTPYKTYP-
HbIX MaTepuanoB 1 N3enmin” 6yayT NCMOJIb30BaHbl yHeOHO-MeTOAMNYECKME Pa3pPabOoTKM KaK y4aCTHM-
KOB COOTBETCTBYtOLLEro Hanpasnenusa NOT TIY, Tak n BeoyLmx POCCUNCKNX 1 3apyDeXHbIX BY30B,
HayYHbIX LIEHTPOB. B 4acTHOCTM, ycTaHaBAMBalOTCs MapTHEpCKne cBaA3m ¢ Grenoble Institute of
Technology (PpaHuus), KOOPANHUPYIOLLMM KOHCOPLMYM 15 yHMBEPCUTETOB U3 7 CTpaH (B T.4. Louvain
University, Benbrua — uneH CLUSTER), KoTopbih padpaboTan Marnctepckyto nporpammy "Functiona-
lized Advanced Materials and Engineering” B pamkax EBponenckon nporpamMmmbl Erasmus Mundus.

Ctpaternyeckum naptHEpom TIY no HanpaBneHuto "HaHomaTepuasnbl U HAHOTEXHONOrMN™ ABNSA-
etcs PHL, "KypyaToBCKkuin MHCTUTYT" — ronoBHasi opraHnsaumnsa GLIM "Pa3Butre MHOPacTpyKTypbl Ha-
HouHAaycTpum B Poccuinckon Depepaumn”.

Cpeou napTHEPOB — OpraHM3aunii oas npakTuK CTYAEHTOB, CTXUPOBOK NpenoaaBaTenen, pa-
crpeneneHns cneumanncTtoB — BeayLmMe pPOCCUMCKME N 3apybeHble Hay4YHO-00pa30BaTESNbHbIE U
MPOMBbILLJIEHHbIE LIEHTPbI:

® TexHuyeckmin yHmeepcuteT bepnmHa (no maructepckon nporpamme kadpenpbl PBTM
yxe ¢ 2007 r. HaumMHaeTca Habop ansa Noarotoekm no cmcteme Double Degree);
Bbicluas wkona XxmMm4eckom TexHonornm (yHmBepcuteT) B Npare (Hexus);
OpneaHckuin yHuBepcuTeT (PpaHums);
LLedpdpunacknin yHmuBepcuteT (Benmkobputanus);
OAOQO "Poccuiickme xenesHble ooporn™;
®dupma Lapp Kabel (fepmanus);
TepputopmansHoe ynpasneHne PocO33 no Tomckorn obnacTu;
HayuHbin ueHTp Kapncpya (lfepmanns);
Tomcknin HayyHbI LeHTp CO PAH;
3AO0 KoHuepH "HaHouHaycTpua” (. MockBa);
dryn "Cnéupckuin xummyeckuin kombuHat" (r. CeBepck);
OAQ "Cubunpckui LemMeHT";
UTL, "Pycan”;
Cunb HW "LleHTp MeanLMHCKON TEXHNKN";
3A0 "Cubkabenb”, OAO "Amypkabenb”, OAO "Tomkabenb", OAO "CeBkabenb";
Hekommepueckoe napTHEPCTBO "TOMCKMUIA aTOMHbIN LLEHTP".

B 2006 1. B TIY OTKpbITbl MAarucTepckme nporpaMmmsl "MaTepmnanoBeaeHne v TEXHOOMMK HAHOMa-
TepUanoB 1 NOKpbITUN", "MeToabl NONYYEHMUA HAHOMATEPUAOB, MX CTPYKTypa 1 CBOMCTBA".

C 2007 ropa no HanpaeneHuio "HaHomaTtepuanbl” MpoxoasaT AporpaMmMy MHAMBUAYANbHOMO
06y4eHuns 20 CTyaeHTOB CUCTEMbI QIMTHOTO TEXHMYECKOro obpasoBaHus TI1Y.

B 2007-2008 rr. B pe3ynbraTte peanusauum 3aganuin MOM TIY 6yaoyT noarotoBneHbl 7 MarncTpoB
no nporpamme "TexHonorusi, 06opyanoBaHMe N aBTOMATUIALMA MALLMHOCTPOUTENbHbIX NPOU3BOACTB"
(no cucteme Double Degree B napTHEPCTBE C TexHNYecknm yHuBepcuteTom bepnuHa); 6 marnctpos
no cneuuanusaumm "MaTtepmnanoBeaeHne B 3NIEKTPOTEXHUKE N PaANO3IEKTPOHMKE"; 6 MarncTtpoB no
MarncTepckom nporpamMmme "XmmMmmnyeckasa TEXHONOrS TYromniaBKUX HEMETAIMYECKNX U CUNKATHbBIX
MaTepuanoB”; 3 marncTpa no cneuyanusaunm "Hoeble MmaTepuarbl U TEXHONOMM B MeAuLHE, Meau-
LLMHCKOM TEXHMKE U CTOMATONOrmMm™; 5 MarmcTpoB No MarncTepCKor nporpamme "MeToabl NoayYeHns
HaHOMaTepUasnoB, N3y4eHME NX CTPYKTYPbI M CBOMCTB", a Takke He MeHee 8 KaHANAATOB HayK 1 3 OOK-
TOopa Hayk No TeEMaTUKe MaTepUanoBedeHNs U HAHOMaTEPMAOB.

Takmm 06pa3om, Ansg NOAroTOBKU SAINTHBLIX CMELMANIMCTOB M KOMaHA MPOdECCNOHAI0B MUPOBOIO
YPOBHS B chepe MaTepmanoBELEHNS, HAHOMATEPUAIOB M HAHOTEXHOIOMMN B TOMCKOM MNOSINTEXHUYE-
CKOM YHMBEPCUTETE peanndyeTcs nporpaMmma pa3Butus MexxamcumninHapHoro HayyHo-obpasosa-
TENbHOr0 MHHOBALMOHHOIO LIEHTPa "HaHomaTepuanbl 1 HQHOTEXHONOMMM" B KOONepauun ¢ napTHEpa-
MU M3 YUCia BeAYLIMX POCCUNCKMX U 3apyOEXHbIX HayyHbiX, 0Opa30BaTEfbHbIX LLEHTPOB,
VHHOBALMOHHbIX M MPOMBILLIEHHbIX CTPYKTYP. 15 passutus LileHTpa MMeeTcs Hay4HbI 3aaen, KBaum-
GULUMPOBAHHBIN KaapPOBbIN COCTAB NPenoaaBaTeNien 1 y4eHblx, ydeOHO-MeToamM4eckoe obecrneyeHume,
co3gaHHble B TIY kak B NepBOM NMHXeHepHOM By3e Crnbupu 1 B NpoLLecce CTaHOBIEHUS MaTepuano-
BeAYECKUX LLUKOJ1 YHMBEPCUTETA B NOCEOHNE OECATUNETUS.
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