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TOMCKMIV NOJIMTEXHUK

TOMCKUMN NONUTEXHUYECKUNI
YHUBEPCUTET: CTABKA
HA PECYPCOSO®DOEKTUBHOCTDb

N.C.YYBMUK,

0. m. H., npogeccop,

pekmop HayuoHaneHoz2o
uccnedosamenscko2o ToMcKo20
NoAUMEexXHUYECK020 yHU8epcumema

Ha coBpemMeHHOM 3Tane pa3BUTUA CTpaTerMyeckoi Lenbid TOMCKOro NoAMTEXHUMYECKOro YHMBepcuTeTa
(TNY) aenseTca ero cTaHOBNEHUE U Pa3BUTUE KaK UCC/IeA,0BaTENIbCKOro YHUBEPCUTETA — OAHOIO U3 MUPO-
BbIX IMAEPOB B 0611acTh pecypco3deKTUBHbIX TEXHOJIOMUIA, peLuaoLwmx rMobdanbHbie Npo6neMsbl Yenose-
4yecTBa Ha NYTU K YCTOMYMBOMY PasBUTHUIO.

TPEHADbI

PecypcoaddekTMBHOCTb  CTaHoO-
BUTCS CerogHs Haubonee Bax-
HbIM  (PaKTOpPOM  YCTOMYMBOrO
3KOHOMMYECKOro pocTa B Mupe.
CywecTByowWwas moaenb Mupa,
OPMEHTMPOBAHHAN Ha HeOorpaHu-
yeHHoe noTpebneHue, BCe yvalle
CTaNKMBAETCS C  PecypCHbIMU
orpaHuyeHusmu. o AaHHbIM
aHanuTMKoB [NobanbHOro MHCTU-

Tyta McKinsey (MGI), npeacras-
JIeHHbIM B JoKnane «Pesontouna
B pecypco3dPeKTUBHOCTU: KakK
YAOBNETBOPUTL  MWUPOBbIE  MO-
TpebHOCTU B 3HEProHOCUTENSX,
MPOMbILUNIEHHbIX  MaTepuanax,
MpOLOBONLCTBMU U BOAE®, 3@ MO-
cnegHue 25 net Ha 3emne 6b10
MCMNOMb30BaHO CTOMbKO e TO-
NANBHO-3HEPreTUYEeCKUX pecyp-
COB, CKONMbKO 3a BCHO Npenbify-
LLYIO UCTOPUIO YeNOBEYECTRBA.

Mo mMepe UCTOoWEeHNA TpaaAnMUMNOH-
HbIX 3anacoB Hed)Tera3o,u,06bNa
NOCTENEHHO CMellaeTcd B CTO-
POHY TakMX MCTOYHUKOB CblpbA,
KaK C/naHubl “ F)'Iy60KOBO,D,HbIe
MeCTopOoXaeHMUA. M3BneyeHune
M3 HUX YyrneeoaoponoB ABNAETCA
TEXHONOrMYECKM Bonee CNOXKHbIM
n 6onee 3aTpaTHbIM NpoLEeCccoM.

YBennumBalTCs reonornyeckue

CNTOXXHOCTKU MnpU nob6blye MeTan-
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TOMSK POLYTECHNIC
UNIVERSITY FOCUSES
ON RESOURCE EFFICIENCY

PETR CHUBIK

Doctor of Technical Sciences, Professor,
Rector of National Research Tomsk Polytechnic University

At the present stage of Tomsk Polytechnic University (TPU) development its strategic goal is establishment
and development of TPU as a research university - one of the world’s leaders in the field of resource-
efficient technologies that solve global issues of the mankind on the way to sustainable development.

TRENDS

Resource efficiency is becoming
the most important factor for
sustainable economic  growth
all over the world. The current
world model focused on unlimited
consumption encounters resource
constraints.According to McKinsey
Global Institute (MGI) data
presented in the report «Resource
Revolution: Meeting the World's
Energy, Materials, Food and Water
Needs» the amount of fuel and
energy resources that have been
used over the past 25 years is
comparable to the amount used
in all previous history of the
mankind. While the traditional
reserves are depleting, oil and gas
production is gradually turning
to non-traditional resources, such
as shale and deepwater deposits.
Hydrocarbon  exploration s
technologically more complex and
more cost-effective process.

Geological conditions for
metalliferous ore extraction are
becoming more complex, ore
deposits are being exhausted
twice as much in comparison to
the growth of demand in metal.
Mining companies have to mine in
new locations that can represent
low-grade deposits and are located
in difficult to access regions.

The volume of global provision
supplies is at low level. It is

expected that over the next 20
years the demand for provisions
will grow by 35%, especially in
Asian and African countries.

Experts believe that the situation
in raw material markets will
aggravate in the coming years.
Hence, they call for the radical
revision of the approach to the
use of resources and a revolution
in resource efficiency in order to
meet the rapidly growing needs.

(é mckinsey.com/insights/energy_
resources_materials/resource_
revolution).

It is vital to bear in mind that
in today's world the needs for
natural resources are rapidly
changing as well as the needs for
human, financial and information
resources.

The transition to a resource

efficient economy faces the
fundamental challenge: it is

B XX Beke (»

necessaryto develop technologies
that will allow to reduce the use
of resources in production and
consumption as well as ensure
reserves replacement.

The developed countries are
well aware of the importance of
resource efficiency issues, which

Ucnonb3oBaHue
TONIMBHO-IHEPreTUHeCKMX pecypcoB

nocneoHue 25 nem

npedbIOywias ucmopus Yyenose4ecmsa
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06bEMbI BOAOMOMb30BaHUA — B 9 pa

JIMYECKUX YA, 3anacbl pyaHbIX
MECTOPOXAEHUIA MUCTOLLAKOTCA B
[lBa pasza ObicTpee, YeM pacTeT
CNpoC Ha MeTansbl, FOpHOA06bI-
BAKOLMM KOMMAHUAM MPUXOAMT-
€S pa3pabaTbiBaTb HOBblE MECTO-
POXAEHUS, KOTOpblE HE TO/bKO
XYK€ MO CBOEMY KayecTBY, HO U
pacnonoxeHbl B 6onee TpyaHo-
LLOCTYMHbIX MECTax.

06bveM rnobanbHbIX 3aNacoB Mpo-
[OBONbCTBMS HAXOAMTCS Ha HU3-
KUX ypoBHsIX. Oxupaercs, uTo
B TeyeHue cnenywowmx 20 net
CNpocC Ha Npo0BO/LCTBUE, B OCO-
6EHHOCTM CO CTOPOHBI CTpaH A3nu
n Adpuku, BoipacteT Ha 35 %.

JKCNepTbl MONArakT, YTO CUTya-
LMK Ha CbIpbEBbIX PbIHKAX B 6aK-
XaWLiune rofbl OyaeT yCnoXHATLCA,
0060CHOBbIBAOT HE0BXOAMMOCTb
KapAMHaNbHO NepecMoTpeTh NoA-
X0, K UCMONb30BaHWK pecypcos,
YTOObI HE OTCTaTb OT CTPEMMUTENb-
HO pacTywmux notpebHocTel B
HWUX, NPU3bIBAIOT K KPEBONOLMNY»
B pecypco3dPeKTUBHOCTY.

(é mckinsey.com/insights/energy
resources_materials/resource_
revolution)

Henb3s 3abbiBaTh, YTO CErofHA B
MWUPE MHTEHCMBHO MEHSIOTCS MO-
TPeBHOCTU He TO/IbKO B MaTepu-
aNbHbIX, HO U B pyr1MX BUAax pe-
CYpCOB: TPYLOBbIX, DUHAHCOBBIX,
MHGDOPMALMOHHbIX.

lNepexon k pecypcoaddekTnB-
HOM 3KOHOMMKE 3aBMCMT OT pe-
LUEeHUS NMPUHLMNUANbHOM 3a4a4um
no BblpaboTKe MOAX0A0B, NO3BO-
NAOWMX COKPATUTb MCMONb30Ba-
HWe pecypcoB Npu Npon3BOACTBE

B XX Beke &

notpebnexue
BbIpOC/10 B 16 pa3

McKkonaemoro

TONNMBa

M noTpebneHnn n obecneumnTb ux
BOCMPOM3BOACTBO.

O NMOHWMMaHUM BaXKHOCTM (akTopa
pecypcoaddekTMBHOCTM  CBMAE-
TeNbCTBYET MOBOPOT B 3KOHOMMU-
YEeCcKoi nonuTke Haubonee pas-
BUTbIX CTpaH, OCYLLECTBASEMbIA B
nocnegHwue rogpl. C 2010 ropa pe-
Cypco3dEeKTUBHOCTb  CTAHOBUTCS
NPUOPUTETHBIM HaNpPaBAEHUEM OIS
ctpaH EBponeiickoro coto3a (EC).

B 2011 romy EBponeiickas ko-
muccns  onybnmkosana «Crpa-
TErMYECKMn NNaH MNOBbILEHNUS
pecypco3ddeKTUBHOCTUY, B KO-
TOPOM M3N10XKEHbI PEKOMEHAAUMK
MO YCTaHOBNEHUIO B eBponen-
CKMUX CTpaHax pecypcoaddek-
TMBHOM 3KOHOMMKM. EBpona 3a-
SBNSIET: HAWMM MPEUMYLLECTBOM
B XX| Beke CTaHeT NpMHUMN «ae-
natb 6onblwe M MCNoNib30BaTb
MeHbLUIEe».

(g europa.eu/rapid/press-release_
IP-11-1046_en.htm?locale=en).

Hu3kaa 3 dekTMBHOCTL UCMONb-
30BaHUa pecypcoB B Poccuickoi

denepaumm CHUXKAET KOHKYpEH-
TOCNOCOOHOCTb ~ OTEYECTBEHHOW
NPOMBILLIEHHOCTM U He Crocob-
CTBYeT TOBbIWEHUO KavyecTBa
XW3HM  poccusH.  HaumoHanb-
HbIi MacwTab 31Ol npobnemsl
00yCnoBNeH HEeCOBEpLIEHCTBOM
TEXHONIOTMYECKUX U  YyMNpaB/eH-
YeCKMX MpoLLeccoB, U3HOCOM Ma-
TepuanbHO-TEXHUYECKOM  6asbl,
OTCYTCTBMEM TpafMLMIA pecypco-
3O (EeKTUBHOCTH, YKOPEHMBLUU-
MUCS NPeaCTaBNEeHUSIMU O «He-
MCYEpnaeMoCTi» PecypcoB U ap.
Takoe OTHOLUEHWME HALO MEHSTb.
Heobxon1ma «npuBMBKa» pecyp-
co3deKTMBHOCTM, TBEPAAS M MO-
cnefoBaTeNibHasi roCyAapCTBEH-

C 2010 Fo4A PECYPCO3d-
®EKTUBHOCTb CTAHOBUTCS
NPUOPUTETHbIM  HAMPAB-
JNIEHUEM ON9 CTPAH EBPO-
NEMCKOI0 COIO3A (EC).

Hasi MOMWTWMKA, Hanpae/ieHHas
Ha COBEpLUEHCTBOBaHWE CTPYyK-
Typbl NOTpebneHus: pecypcos, Ux
bonee rnybokyi nepepaboTky,
yBenunyeHue fonun 3hdekTUBHbIX
TEXHOJIOMUIA BO BCEX OTPACHsIX.

MNpeogoneHne COXMUBLLEFOCS OT-
cTtaBaHums ot ctpaH EC, ocobeHHO
3a nocnegHue ABa OecaTuneTus,
M yCnewHoe WHHOBALMOHHOE
pa3BuTMe Poccun B paMKax Lie-
CTOro TEXHONIOMMYECKOrO YKNaaa
TpebylT KapAMHANbHOW TEXHO-
JIOTMYECKOW MoJepHM3aUuumn oT-
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is confirmed by the changes
introduced to their economic
policy in the recent years. Since
2010 resource efficiency has
been a priority development
field for the European Union (EU).
In 2011 European Commission
published «The Roadmap to a
Resource-efficient Europe» which
contains recommendations for
establishing  resource-efficient
economy in European countries.
The Europe states that in the
21st century the countries will
benefit by «creating more with
less.»

(é mckinsey.com/insights/energy
resources_materials/resource_
revolution).

(g europa.eu/rapid/press-release_
IP-11-1046_en.htm?locale=en).

The lowefficiencyofresourceusein
the Russian Federation lowers the
competitiveness of home industry
and does not facilitate the living
standards improvement in Russia.
National scale of the problem is
conditioned by underdeveloped
technological and managerial
processes, material and technical
facilities depreciation, lack of
resource-efficiency traditions,
the firm belief in inexhaustible
resources. Such attitude needs
to be changed. We need to boost
resource efficiency and strict

and consistent public policies
is required for improving the
structure of resource consumption
and more sophisticated resource
processing and increasing the
share of efficient technologies in
all sectors.

In order to catch up with EU
countries in this field, to ensure
Russia’s innovative development,
the home economy fundamental
technological modernisation
needs to be carried out. This can
be achieved, on the one hand,
by training specialists with new
competences, and, on the other
hand, by establishing the innovative
centres for resource efficient
technologies in the system of
higher education.Tomsk Polytechnic
University has committed to
become such a centre.

CAPABILITIES

TPU facilities will be used for
establishing an  integrated
research and educational
centre with the focus on
resource efficiency issues. The
centre will provide generation,
concentration and dissemination
of culture, knowledge and
technologies in the field of
resource efficiency.

TPU has potential to achieve the
set goals.

TPU is the home for leading
Russian research teams formed
in accordance with the priority
development areas of science,
technology and engineering,
such as geology, chemistry and
chemical technology, efficiency
and reliability of  power
generation and transmission,
non-destructive testing, nuclear
physics and technology, beam-
plasma and electrical discharge
technologies and others.

TPU encounters in its structure
7 research and educational
institutions, 17 research
and education centres, 68
research laboratories, including
international laboratories
and laboratories established
in cooperation with research
centres of Russian Academy
of Sciences, international and
national industry enterprises.

Among TPU research and
teaching staff are 13 members of
the Russian Academy of Sciences,
415 Doctors of Sciences and
1325 Candidate of Sciences (PhD
holders).

The University supreme expert
body is the International
Scientific Council (ISC) headed
by Dan Shechtman, Nobel Prize
Laureate, Professor of Israel
Institute of Technology, Technion,
Israel. The Council members
are 9 world renowned scientists
from Canada, Germany, Austria
and Switzerland. The Council
is responsible for analysis,
evaluation and development of
recommendations on the key
aspects of the University research.

TPU has advanced research
and innovation infrastructure,
including the research nuclear
reactor (one of the two
reactors available in Russian
universities), network of joint
use research centres, the
innovation and  technology

11
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€YeCcTBEHHOM 3KOHOMMKM, 0be-
CcneynBaemMomn, C OAHOM CTOPOHDI,
NOATOTOBKOM KafpoB C HOBbIMMU
KOMMNeTeHUMsMMU, a C Apyron -
(hOpMUPOBaHMEM B CUCTEME BbIC-
wero 06pa3oBaHMs  LEHTPOB
MHHOBALMOHHbIX MAEh U Tex-
Honorui B 0bnactu pecypco3ad-
hekTMBHOCTU. TakKUM LEHTPOM U
CTPEMUTCA CTaTb TOMCKWUIA Nonu-
TEXHUYECKUI YHUBEPCUTET.

BO3MOXHOCTU

@dopmupoBaHme Ha b6ase TIY
eAMHOro Hay4yHo-obpasoBaTesnb-
HOro LLeHTpa, COKYCMPOBAHHOIO
Ha npobnematuke 3ddekTUB-
HOro MCMoNb30BaHMS PECYpCoB,
npu3BaHO obecneynTb NpoayLm-
poBaHue, KOHLEHTpauuio 1 pac-
NPOCTPaHeHWe KyNbTypbl, 3HAHWUA
W TexHonorun B cdepe pecypco-
3 heKTMBHOCTK.

[na peannsaummn NOCTaBAEHHbIX
3agay B TIY uMmetoTca cnepyto-
LMe BO3MOXHOCTH.

TpaguumMu 1 HayyHO-Neparoruye-
CKMe LIKOJTbl UCTOPUYECKM NepBO-
ro TEXHWYECKOro By3a a3MaTCKOW
yactn Poccumn. B TIY passuBa-
l0TCS BeAyLMe HayyHble LIKOJbI
Poccuiickonn  ®epepaumm, cooT-
BETCTBYIOLLME NPUOPUTETHBIM
HanpaBNeHUSIM Pa3BUTUS HAYKMU,
TexHonornn u TexHukn. Cpegu
HUX LUKONbI MO reoNornm, XMMum
M XUMUYECKUM  TEXHONOTUSM,
3QPEKTUBHOCTM U HALEXKHOCTH
CMCTeM MpPOM3BOACTBA M nepe-
[A4n 3NEKTPOIHEepruu, Hepaspy-
WakLeMy KOHTPONO KayecTBa

MaTepuanos, SAEPHON uU3MKe u
TEXHUKE, My4KOBO-MNNa3MEHHbIM U
3M1eKTPOPa3psaHbIM TEXHONOMUAM
u ap.

B 3A0AYN MEXAYHAPOQ-
HOro HAYYHOIo COBETA
BXOOUT AHAJIN3, OLEHKA
M BbIPABOTKA PEKOMEH-
OAUWA NO KNOYEBLIM HA-
NMPABNEHUAM WCCNELOBA-
TENbCKOW [EATENbHOCTHU
YHUBEPCUTETA.

7 Hay4yHO-06pa3oBaTeNbHbIX UH-
ctutytoB, 17 HayyHo-0bpasoBa-
Te/bHbIX LEHTPOB, 68 Hay4HO-UC-
cnepnoBaTenbCkux nabopatopuid, B
TOM uuCne MeXAYHAapOOHbIX U CO-
BMECTHbIX C WCCNEA0BATENbCKUMM
ueHTpamu Poccuitckor akamemuu
HayK, MUPOBbLIMIU U OTEYECTBEHHbI-
MU NPOMBILLNEHHBIMU KOMMAHUSIMU,

Cpeon HayyHO-negarornyeckmx
pabotHukos TIY - 13 akapemu-

KOB W YNI€HOB-KOPPECMNOHAEHTOB
Poccwuiickor akagemum Hayk, 415
[oKTopoB M 1325 kaHAupaToB
HayK.

B kayecTBe BbiCLIEro 3kCnepTHO-
ro opraHa By3a co3gaH Mexay-
HapoAHbI Hay4YHbIl coBeT (MHCQ)
BO rnaBe ¢ HobeneBCKMM naypea-
TOM, npodeccopoM M3paunnbeko-
ro TEXHONIOTMYECKOro MHCTUTYTa
(TexHwnon) OaHom LliextmaHoMm. B
coctas MHC Bownu neBsatb yye-
HbIX C MMPOBbIX UMeHeM u3 Ka-
Haabl, lepmManum, ABcTpuu, LLiseit-
uapuu. B 3apaum coseta BXoauT
aHanus, oueHKa 1 BolpaboTka pe-
KOMEeHAAUMM MO K/YEBbIM Ha-
npaBneHNsM UCCe0BaTENbCKON
[LesiTenbHOCTU YHMBEpCUTETa.

TMY obnapaeT MOLWHON Uccneno-
BaTENbCKOM M MHHOBALMOHHOWM
MHbPaCTPYKTYpOH, BKJ/1t0Yat0-
wern B cebs mccnenoBaTeNnbCKUi
SAEpHbIA peakTop (OAMH U3 ABYX
B By3ax Poccuu), ceTb LeEHTpPOB

HAYYHO-NMEOATOTUYECKWE PABOTHUKWU TMNY (xonmuecrso yenosex)

L3}
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centre, the technology transfer
centre, the technology incubator,
etc. Over the past five years, the
University has made a significant
breakthrough in the scientific
research facilities development.
More than 1300 units of state-
of-the-art scientific research
equipment were purchased.

TPU is the leader among Russian
universities in the volume of
research and development works
performed on contract basis.
Among TPU research contractors
are international organizations.

TPU offers a wide range of
educational programmes
designed for the demands of the
key industrial sectors of economy.
Educational programmes have
been developed in compliance
withthe Federal State Educational
Standards, while meeting the
requirements of national and
international professional
organisations such as Association
of Engineering Education of
Russia,  Washington  Accord,
European Network for Quality of
Higher Engineering Education
for Industry (ENQHEEI), European
Network for Accreditation of
Engineering Education (ENAEE),
as well as meeting the standards
of international engineering
certification provided by such
reputable  organizations  as
European Federation of National
Engineering Associations (FEANI),
World Federation of Engineering
Organisations (WFEO),Asia Pacific
Economic Cooperation (APEC
Engineer Register), Engineers
Mobility Forum (EMF).

The University has entered
strategic partnership agreements
with 350 companies. The
University is a member of the
Conference of European Schools
for Advanced Engineering
Education and Research

(CESAER), the Consortium Linking
Universities

of Science and

Technology for Education and
Research (CLUSTER) and other
professional organisations and
associations.

TPU developed the educational
module on resource efficiency;
the textbook «Fundamentals
of Resource Efficiency»
was published. The course
«Fundamentals of Resource
Efficiency» was introduced for all
specialities within the bachelor
degree programmes. The course
was piloted in spring semester
2012-2013.

@europa.eu/rapid/press—release_
IP-11-1046_en.htm?locale=en).

U=

For 2013-2018 TPU has developed
and launched into realisation
TPU Plan for Resource-Efficiency
Expansion.

In 2009 TPU won in the
Competition for the Universities
Development Federal Programme
and was awarded the status of the
National Research University. The
Programme stated its main goal
as the University development in
compliance with the international
standards with focus on training
qualified specialists and
development of resource efficient
technologies.

In July 2013 Tomsk Polytechnic
University was announced as the
winner and joined 15 Russian
universities to receive state support
to advance into the top 100 of
the world university rankings.
The Programme for Promoting
the Competitiveness provides the
establishment of the Network

Centre of Excellence in the field of
resource-efficient technologies.

SIX CLUSTERS

OF THE CENTRE
OF EXCELLENCE

TPU main scientific and research
activities are carried out within
six interdisciplinary clusters:
Safe Environment, Sustainable
Energy, Medical Engineering, The
Planet Resources being the basic
clusters, while Cognitive Systems
and Telecommunications
and  Social  Sciences and
Humanities in Engineering are
supplementary clusters.

’:.

SAFE
ENVIRONMENT

The projectsare beingimplemented

within the Safe Environment
cluster are «Materials for Extreme
Conditions» and «New Generation
Tomographic Technologies and
Complexes for Non-destructive
Testing».

The first project involves the
development of structural
materials for spacecraft based on
modern lightweight,high-strength
glass and carbon fibre reinforced
plastics, radiation-resistant
protective materials and nano-
coatings.  State-of-the-art lined
(protective) materials, filled with
nanoparticles, have two or three
times increased wear resistance
and are being developed for
exploitation in Arctic.

In collaboration with BISS ltd.

13
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KONNEKTUBHOIO MOMb30BaHUS CO-
BPEMEHHbIM Hay4HbIM 060pyAno-
BaHWEM, MHHOBALMOHHO-TEXHONO-
rMYeCKUI LeHTp, LeHTp TpaHcdepa
TEXHONOTUH, TEXHOM0rMYeCcKui
MHKYBaTOp U T. 4. YHMBEpCHTET 3a
nocnefHvWe ngTb NET COBepLUun
HaCTOSILLYI0 PpEBOMIOLMIO B pas-
BUTUM MaTepuanbHO-TEXHUYECKON
6a3bl Hay4yHbIX MCCnenoBaHMi. 3a
3TOT Nepuoa, NPMOBPETEHO CBbILLE
1300 eauHUL, COBPEMEHHOrO Ha-
YyYHOro 060pynoBaHMS Ha CyMMY
6onee 2 mnpp pyb.

Mo ob6beMaM BHeOMKETHbIX
Hay4HO-UCCNefoBaTENbCKUX U
OMbITHO-KOHCTPYKTOPCKMUX paboT
(HUOKP), B TOM umcne u3 3apy-
OeXHbIX UCTOYHMKOB, TIY 3aHu-
MaeT Nuaupylollee MoNoXeHue
cpenou pOCCUMIACKUX YHUBEPCUTE-
ToB. Bcero B 2014 roay no KoH-
TpakTaM W [0roBOpaM, a Takxe
rocnporpamMmam By3  BbIMOMHUN
nccnenoBaHUin M pa3paboTok Ha
cymMMy 2 Mapg, py6.

O6pa3oBaTtenbHas nesTenb-
HocTb B TIY ocywectsnsetca B
paMKax MHOrOYpOBHEBOW CU-
CTeMbl MO LUMPOKOMY CMEKTPY
00pa3oBaTeNbHbIX NporpamMM B
MHTepecax pa3BUTUS K/IHOYEBbIX
oTpacnei 3KOHOMMKM Poccum.
O6pasoBaTtefbHble  Mporpammsl
pa3paboTaHbl Ha OCHoOBe de-
[lepanbHOro  rocyaapCTBEHHOrO
00pa3oBaTeNbHOro CraHgapra ¢
y4eToM TpeboBaHMI HaLMOHaNb-
HbIX M MEXJAYHapoIHbIX oOlLue-
CTBEHHbIX  NMPOMECcCUOHANbHbIX
OopraHm3aumi, Takux kak Accoum-
auMs MHxeHepHoro obpa3oBa-
Husa Poccuu, Washington Accord,
ENQHEEI, ENAEE, a Takxe kpu-
TEpUEB MEXIYHAapOLHOW cepTu-
dukaumn  npodeccMoHanbHbIX
nHxeHepos FEANI, WFEO, APEC
Engineering Register, EMF.

YHUBEpPCUTET MMEET LOroBOpPbLI O
CTpaTerMyeckom napTHepCTBe C
350 npegnpuatusmMu. Cpean HUX
OAO «lasnpom», OAO «HK «Poc-
HedTb», OAO «MHbOpMaLMOH-
Hble CMYTHWUKOBbIE CUCTEMbI» UM.
akageMuka M.®. PeweTtHeBay, [K

«Pocatom», 000 «ToMmckHedTe-
xuMm», AK «ba3oBblit 3neMeHT»,
OAO AK «TpaHcHedTb», OAO
«CucteMHbit  onepatop  E3C»,
OAO «ObbegnHeHHas aBMacTpo-
utenoHas  kopropauus», OAO
«PakeTHO-KOCMMYeckas  Koprno-
pauus «IHeprus» nmenn C.I1. Ko-
ponesa», ®IYMN «HayyHo-npous-
BOJCTBEHHOE 0ObeaMHeHue UM.
C.A.JlTaBouknHa» u ap.

YHMBEpCUTET SBASIETCS YNEHOM
Accoumaumnn Beaylwmx eBponeii-
CKMX YHMBEpCMTETOB B 061acTu
MHXeHepHOro 00pa3oBaHus ¥
nccneposannii  (CESAER), KoH-
copuuMyma BedylMX eBpomnen-
CKMX M a3MATCKMX TEXHUYECKUX
yHuuBepcuteTtoB (CLUSTER) u ap.

CESAER

conterence ol european schools
for advanced engineering education
and research

@ CLUSTER

B TIY pa3pabotaH o0b6paszoBa-
TeNnbHbIM  Moaynb «Pecypcoad-
(heKTMBHOCTbY», MOArOTOB/MIEHO M
u3gaHo yyebHoe nocobue «Oc-
HOBbl pecypco3dPEKTUBHOCTUY,

BBeAEHa B yyebHble nnaHbl (o1s
BCEX CMeLManbHOCTEN M Hanpae-
neHwii H6akanaepuata) pakynbra-
TMBHaa yyebHas AucCUMMAMHA C
aHanornyHbiM HasBaHueMm. [lpe-
nojaBaHue gucuunauHel  «Oc-
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HOBbl  pecypco3dbdeKTUBHOCTUY
Hayanocb B BECEHHEM CeMecTpe
2012/13 yu.ropa.

B oktabpe 2012 roma YueHbiM
cosetom TIY yTtBepxaeHa [1po-
rpaMMa pasBUTUS  pecypco3dd-
(PeKTMBHOCTH HaumoHanbHoro
nccnenoBatenbckoro  ToMCKoro
NOAUTEXHUYECKOTO YHWUBEpCUTE-
Ta Ha nepuog 2013-2018 rr.

B 2009 rogy TIY nobeann B de-
[lepanbHOM KOHKYpCHOM oT6ope
nporpaMm pasBuTUS YHUBEPCU-
TETOB, B OTHOLUEHUW KOTOPbIX
YCTAHAB/IMBAETCS KAaTEropms «Ha-
LMOHANbHbIN uccnenosatenb-
CKMI  yHuBepcuTeT». KntouesoMn
uenbto nporpammel TIY 6b110
3asB/IEHO CTaHOB/IEHME BY3a KaK
YHUBEpCcUTETa MUPOBOFO YPOBHS,
OPUEHTMPOBAHHOrO Ha KaApoBoe
obecneyeHne U paspaboTKy Tex-
Honoruit pnsa pecypcodcddekTus-
HOM 3KOHOMMUKM.

B uione 2013 ropa Tomckuii no-
JIUTEXHUYECKUIA YHUBEPCUTET
Bowen B uucno 15 poccuitckux
BY30B, CTaBlUMX No6GeautensiMu
KOHKypCca Ha nony4YyeHue rocy-
[ApCTBEHHOW MNOAAEPXKU Ans
BX0oXAeHus B Ton-100 MupoBbIx
peyTtuHros. [lporpamma noBbI-
LeHns rnobanbHOM KOHKYPEHTO-
CnocobHOCTM npepycMaTpuBaeT
co3naHue Ha b6ase TI1Y ceteBoro
MeXauuunauHapoHoro LleHTpa
npeBocxoAcTBa B o6nactu pe-
cypco3(pheKTUBHbIX TEXHONOTUHN.
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(India), a member of Instron
Corporation, TPU established
the first centre in Russia to
develop new techniques of
products designed for extreme
conditions life testing. Superhard
coatings with high resistance to
cracking are being developed in
collaboration with the University
of West Bohemia (Czech Republic).

Multifunction
systems are developed for
non-destructive  testing. The
complexes use different types and
sources of radiation, such as cyclic
induction accelerators (betatrons),
ultrasound, thermography, X-ray
and electromagnetic radiation.

tomographic

SUSTAINABLE
ENERGY

The core project  within
the cluster is titled «Smart
Grids Hybrid Modelling and
Management». This  project
is aimed at developing
technologies to improve the
electric power systems reliability
and sufficient reduction of the
number of power supply failures
as well as minimisation of losses
in case of their occurrence.
Hybrid modelling is now actual
research trend. TPU research on
electric power systems hybrid
modelling is unparalleled in the
world.

MEDICAL
ENGINEERING

The core project within this
cluster is titled «Development
of Innovative Diagnostic and
Therapeutic Agents for Nuclear
Medicine». This project s
focussed on the development
of new, globally competitive
radiopharmaceuticals and
devices, as well as medical
radiology methods for cancer
and cardiovascular diseases

diagnosis and treatment.

Oneoftheareas of researchwithin
this cluster is the development
of  radiopharmaceuticals  for
early diagnosis of cancer based

on technetium-99m labelled
nanokolloid gamma alumina
to identify «sentinel» lymph

nodes, which serve as «traps»
for cancer cells. The University is
developing the software complex
for  intraoperative  radiation
therapy of malignant tumours.
This new method will provide
precision treatment of diseased
tissue directly during surgery,
thus minimising the impact
of a charged particle beam on
healthy cells. This complex is
being designed on the basis
of betatrons developed at the
University.

We are also implementing
projects in the field of
biocompatible materials
conforming to the highest
international standards. These
coatings are unique - they serve
as transport containers for
radiopharmaceuticals delivery.

THE PLANET
RESOURCES
Research fields within the
cluster embrace resource

efficient subsurface resources
management, space geology;

«Clean  Water»  (integrated
solutions for water conditioning,
water treatment and water
management).

The key project is
«Unconventional Oil and Gas
Reservoirs».

Enhanced oil recovery is one of
the most urgent issues of the
oil and gas industry in Russia
and other countries. Russia can
become the world leader in the
production of hard to recover
hydrocarbons. For that purpose
new technologies need to be
developed.

The  University  researchers
developed and tested the
methodology for determining
the ultralow permeability
disintegrated  rock  porosity
and the nature of the pore
space saturation of ultralow
permeability rocks. The
researchers built the system for
determining the permeability
of rock samples of ultralow
permeability rocks.

Another project implemented
within the cluster is titled
«Study of Siberian Arctic Ocean
Shelf as the Planet-Wide
Source of Greenhouse Gases
and Gas Hydrates: quantitative
assessment of streams and
identification of possible
environmental and climate
impacts».

The project is supported with
funding from the Government
of the Russian Federation and is
led by Igor Semiletov, Professor
the University of Alaska, USA.
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TOMCKMIV NOJIMTEXHUK

WECTb
KJIACTEPOB

LLEHTPA
MPEBOCXOACTBA

LleHTp npeBocxoactea B obnactu
pecypco3PHEKTUBHbBIX TEXHOJO-
rmin TT1Y co3paeTtca ong KOHUEH-
TpaUMM HayyHOM [eaTeNbHOCTH
Ha Tex HanpaBneHUsX, KOTOpble
BOCTpeboBaHbl rnobanbHOM Mo-
BECTKOW [HS.

XHOJ1or
3 4,

BesonacHas
cpena
obuTaHus

Ycroiumsas
JHepreTMka

KornutuHbie
cucTeMbI 1
TeneKOMMYHUKaLKM

Pecypcb!
nnaHeTbl

OcHOBHblE Hay4Hble MCCNeaoBa-
Hus TIMY cocpenoToyeHbl B pam-
KaX LeCT! MeXAMCLMMINHAPHBIX
K/1acTepoB, U3 KOTOPbIX YeTbipe —
6asoBble: «besonacHaa cpepa»,
«YcroitumBaa 3HepreTuka», «Me-
OMLMHCKas UHXeHepus», «Pecyp-
Cbl NNaHeTbI», U ABa — obecneyu-
Batowme: «<KorHUTUBHbIE CUCTEMDI
M KOMMyHMKaumu» u «Coumanb-
HO-ryMaHuUTapHble  TeXHONOrUM
MH)XXeHepHOM AeATeNbHOCTHY.

«bE3OMACHAA
CPEAA»

B pamkax knacrepa «be3onacHas
cpefa» peanusyloTcs ABa Npoek-
Ta: «Co3paHue matepuanoB Ans
3KCMAyaTauMuM B YCIOBUSIX KOC-
Moca, r’MapPoOKOCMOca, ApKTUKU» U
«TexXHONorMm u KOMNJIEeKCbl TOMo-
rpac1yeckoro HepaspyLawLwero
KOHTPONSl HOBOIO NOKOJIEHUSI».

MepBbIt MpOEKT npegycMaTpu-
BaeT CO3[4aHMEe KOHCTPYKLMOH-
HbIX MaTepuanoB AN KOCMMU-
YeckuMx anmnapaTtoB Ha OCHOBE
COBPEMEHHbBIX J1Ierkux, BblCOKO-
MPOYHbIX CTEK/O- U yriennacTu-
KOB, pafnaLMOHHO-CTOMKMX
3alUMTHBIX MaTepuanoB M Ha-
HOMOKPBITUIA. 3T MaTepuanbl B
COBOKYMHOCTU C COBPEMEHHbI-
MW NOAXOAAMM K MPOEKTUpOBa-
HUIO KOHCTPYKLMIA Ha UX OCHOBE
HanayT NpUMMEHeHue Npu CTpo-
UTeNbCTBE He TOMbKO aBMAKOC-
MMUYeCKMX annapaTos, HO M MoA-
BOLHOM TexHMKWU. [Ins paboTsbl B
ycnoBusax ApPKTMKM paspabaTbli-
BAlOTCA COBPEMEHHble ¢yTepo-
BaHHble (3aLLMTHbIE) MaTepuansbl,
HaMmoOMHEHHblE HAHOYACTMLAMMU,
C MOBbIWEHHON B 2-3 pasa us-
HOCOCTOMKOCTbIO. KOMMO3UTHbIE
(YHKUMOHANbHO  rpagueHTHbIe
aNlOMOMaTpUYHble  MaTepuansbl
MOAENUPYIOTCS M CO34at0TCs ANs
obecneyeHus komnnekca Tpeby-
€MbIX CBOMCTB B Pa3/IMyHbIX 06-
NacTAX NpUMEHEHUS.

CoemectHo ¢ BISS Ltd. (Uk-
AMS), BXOASLWEN B KOpPNopaumio
Instron (c KoTOpoM uMeeTcH
OMbIT NNOAOTBOPHOIO COTPYAHU-
yecTBa B TeYEHUE HECKONbKMUX
nocnegHuUx neT), Co3JaeTcs He
uMelLwWwmnii aHanoros B Poccun
LLeHTp M pa3pabaTbiBalOTCS HO-
Bble METOAMKMN peCypCHbIX UCMbI-
TaHWWA KOHCTPYKLUMI U U34enun,
npefHa3Ha4YeHHbIX Ans paboTbl
B CJTOXHbIX U 3KCTPEMANbHbIX YC-
noBusix. HoBble METOAUKM OCHO-
BaHbl HA YHUKANbHbIX NOAXOAAX,
pasBUTbIX B paMKax Beayllew
Hay4yHoOM wkonbl  Poccuiickoit
Qepepaunn  «Dusmyeckas Me-
30MexaHuKa» (pykoBomuTenn
npodeccop TI1Y, akapemuk PAH
BukTop MaHuH).
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CoBMecTHO € Ko/nneramu w3
University of West Bohemia
(Yewckas pecnybnuka) Benetcs
pa3paboTka CBepxTBepAbIX Mo-
KPbITUIA C MOBbIWEHHON CTOMKO-
CTbl0 K TpeLMHO0bpa3oBaHumio.
PazpaboTka nogo6HbIX MOKPbLITUHM,
coyeTaloLmMx B cebe Takne «Heco-
BMeCTMMble» CBOWCTBA, KakK Bbl-
CoKas TBepAOCTb U 3M1aCTUYHOCTD,
OCHOBaHa Ha WCMOMb30BaHWM B
CoCTaBe HaHOKOMMO3WTOB [ABOW-
HbIX, TPOMHbIX M MHOTO3MEMEHT-
HbIX HUTPUAOB, KapbWaoB, OKCU-
[10B, 60pMA0B 1 UX KOMOMHALMA.

MHorodyHKUMOHaNbHbIE TO-
Morpaduyeckne KOMMEKChI
npegHasHayeHbl 0N Hepas-
pYLUAIOLLEro KOHTPONS pasfiuuy-
HbIX MaTepuanos U usgenui. Nx
OT/IMYUTENBHOM  OCOBEHHOCTBIO
SBNISIETCS  CMOCOOHOCTb  PEKOH-
CTpynpoBaTb o6beMHoe n3obpa-
XeHWe nccnenyeMoro obbekta ¢
noapobHoW BU3yanu3aumei BHy-
TPEeHHeN cTpyKTypbl. [1pn 3TOM B
KOMMeKcax MCMonb3yTca pas-
JINYHbIE BUObI U UCTOYHWUKU W3-
NIYYEHUS: LUMKIIMYECKME UHOYKLM-
OHHble yckopuTenu (6eTaTpoHbl),
yNbTpasByK, TepMorpadus, peHT-
reHOBCKOE M 31eKTPOMarHWTHoe
nsnyyenme. Chepa npuMeHeHus:
aBMALMOHHAs, KOCMMUYecKas npo-
MbILWIEHHOCTb, TOYHOE MALLUMHO-
CTPOEHWEe 1 MHOTWe Apyrue.

«YCTOMUYNBAS
DHEPTETUKA»
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COGNITIVE

SYSTEMS AND
TELECOMMUNICATIONS

The key project within this
cluster is «Telecommunication
Systems for Monitoring
and Control of Autonomous
Underwater Robots».

Unmanned underwater vehicles
(AUV) are ships which help
mankind conquer deep seas.
Tomsk Polytechnic University
intends to actively participate
in creating the new generation
of underwater vehicles that
will be lighter and more
robust than their predecessors.
Since  underwater  vehicles
are equipped with betatron
introscopes, AUVs will become
a critical tool for the survey of
the underbody of oil and gas
platforms, pipelines and drilling
tools without exposing them to
the surface.

TPU has many years' experience
in development and large scale
implementation of geographically
distributed systems of monitoring,
communication and control. In 2003
this work was acknowledged by the
Award of the Russian Federation
Government. The cluster carries
out research and development to
design geographically distributed
systems of monitoring, alerting
and management. The research
is performed to optimise the
management of multi-side
operations on the basis of
geographic information systems,
and to develop resource-saving
software and hardware solutions
for CALS-based rocket and space
technologies, etc.

SOCIAL SCIENCES

AND HUMANITIES
IN ENGINEERING

The main directions of the

cluster are «Social sciences
and humanities component of
engineering», « Mechanisms of
technical innovations initiation
and engineering forethought».

Research within the cluster is
focused on the development of
new approaches to engineering
education,inwhich the socialand
humanitarian component is not
a supplement but the key aspect
to professional competences of a
modern engineer.

The project «Measurement and
analysis of quality (condition)
of the human environment in
resource extraction regions
of Siberia: ecological, socio-
economic, institutional and
technological aspects» aims
at developing solutions to
create models for sustainable
development of the resource

regions and management
of regional economic
development.

The project «Assessment of
Improving of Well-being of
Elderly People» is funded with
the grant assigned by the Russian
Government Decree No. 220, and
is carried out in collaboration
with Fabio Casati, Professor of
the University of Trento, Italy.

The Elderly People’s Well-Being
Improvement Technologies
International  Laboratory s
established to support the
project.

Another project withinthe cluster
is aimed at solving the problems
of sustainable development for
urban environment and creation
of eco-cities.

CONCLUSION

TPU development as the Centre
of Excellence in the field of
resource-efficient technologies
is an essential, if not the only

condition for improving its
competitiveness in the global
scientific and  educational
arena.

Tomsk Polytechnic University
has made its focus on the

resource  efficiency  which
was enabled by our scientific
research potential and
extensive research and

development in this field. The
scientific and  educational
capacities of Tomsk Polytechnic
University will allow us to
funnel research activities to
the key research areas in line
with the modern world trends.

The term «Centre of
Excellence» is consistently
used to define a competitive
research institution that has, in
particular, research, laboratory
and technological facilities of
the world standards as well
as highly qualified specialists
who can ensure that their
country is leading in the most
important fields of science and
technology.

Our University successfully
combines modern educational
programmes and technologies
with breakthrough research,
attracts the best Russian
and foreign research and
academic specialists, engages
the most talented high school
graduates, young students and
researchers. We are committed
to further development of our
research, academic and social
infrastructure, establishing
strategic  partnerships with
global  leading industrial
companies  and fostering
cooperation with the
institutions of the Russian
Academy of Sciences and the
leading international research
and education centres. All this
will propel TPU development
as a world class elite University.
This is what Tomsk Polytechnic
University truly deserves.
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TOMCKM NONUTEXHUK

Knactep  KoHuUeHTpupyeT wuc-
CNepoBaTeNbCckyld  aKTMBHOCTb
coTpyaHukoB TIY B obnactu
rTMbpuaHOro MOAEenMpoBaHUS B
3HepreTuke u pecypcosddekTns-
HoM reHepaummn. Knoyesoi npo-
eKT B paMKax 3TOro kniacrepa -
«M6pupHoe MoaenupoBaHue M
ynpaBneHue B MHTENNEKTyaNb-
HbIX SHeprocucTeMax».

OH npepnonaraet pa3paboTky 3¢-
(EKTUBHbIX TEXHONOTUIA ynpasne-
HUS| CNOXHBIMU  AMHAMUYECKMMM
3NeKTPO3HEPreTMYeckuMm -
CTeMaMM Ha OCHOBe rMBpUAHOro
noaxofa K MX MOAENMPOBaHMIO,
COBPEMEHHbIX YCTPOWCTB 3aluu-
Tbl M aBTOMATUKK, MHTErpauuu B

KNACTEP KOHLEHTPUPYET
MCCNEOOBATENbCKYIO AK-
TUBHOCTb COTPYAHUKOB
Tny B OBJIACTU TUBPUA-
HOro MOJENUPOBAHUA B
DHEPTETUKE U PECYPCO3®-
®OEKTUBHOW FEHEPALLUMN.

MOZENUPYIOLWMIA  KOMMNNEKC pas-
NINYHBIX  GU3MYECKUX  YCTPOMCTB
(cMnoBbIX 31€MEHTOB M YCTPOMCTB
yNpaBneHus), COBEPLIEHCTBOBA-
HMS MporpaMMHoro obecrneyeHus
komnnekca. PaspabaTbiBaeMble B
[aHHOM MpOeKTe TEeXHONOrMn W
CpeacTea MX peanusauuu nosso-
NAIOT NOBbICUTb HAAEXKHOCTb dNeK-
TPO3HEpreTMYeckMX CUCTeM, pa-
[OMKANbHO YMEHBLUWUTb KOMYECTBO
KPYMHbIX aBapui U MUHUMU3NPO-
BaTb MOTEPU MPU UX PA3BUTUM.

B mwupoBoi Hayke rubpugHoe
MOAENMpoBaHWe ceilvyac OYeHb
nonynsgpHo. Ho 4Tto kacaetcs
MOAENNPOBaHUS WMMEHHO 3nek-
TPO3HepreTMyecknx CUcTeM, W
ocobeHHO npepnoxeHHoro TITY
noaxoaa K rubpuaHoMy MoAenu-
pOBaHWIO, TO 34eCb pa3paboTku
BY3a MMeloT MUPOBOE IMAEPCTBO.

B obnactv ynpaBneHus nHtennex-
TyanbHbIMKU SHEPrOCUCTEMAMM Ce-
pbe3Hble 3afe/bl eCTb y MapTHepa
Mo MeranpoekTy — MHcTuTyTa cu-
cTeM 3HepreTuku um. J1.A. MeneH-
TbeBa CO PAH, koTopbiit aBnsieTcs
OLHMM W¥3 BedyWMX MUPOBbIX
LLeHTPOB B 3TOM obnacTu.

«MEONUUHCKASA
MHXEHEPUA»

B TIY Bepmerca wuccnenosa-
Tenbckass paboTa no Co3aaHuio
6uonornyecku COBMECTUMbIX
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maTepuanos, pa3paboTke panu-
ALMOHHbIX TEXHONOTUIA B BUOUH-
XEHEPUM,  3NEKTPODUINYECKMX
BUOMEAULMHCKMX  KOMIIEKCOB.
KntoueBbiM  siBRsieTCs  MPOEKT
«Co3paHMe UHHOBALMOHHDBIX AU-
ArHOCTUYECKMX U TepaneBTHye-
CKUX CPeacTB ANs MeAMLMHCKOM
paamonorum». OH npeanonara-
€T pa3paboTky HOBbIX, KOHKY-
PEHTHOCMOCOOHLIX Ha MWUPOBOM
pblHKE paavodapMnpenapaTos,
YCTPOICTB M METOAMK MEAMLMH-
CKOM pagmonoruu pnas LuarHo-
CTMKM W Tepanuu OHKOJornye-
CKMX UM CepAeYHO-COCYAMCTbIX
3aboneBaHUi.

B TNY BEAETCA NCCNIEOQOBA-
TENbCKAQ PABOTA MO CO3-
OAHHWIO BUONOTNMYECKN CO-
BMECTUMbBIX MATEPWANOB,
PA3PABOTKE PAOWALNOH-
HbIX TEXHONNOTUIA B BUOUH-
XEHEPUWN, 3SNEKTPO®U3U-
YECKMX BUOMEAULIMHCKHUX
KOMMNNEKCOB.

Mo 3asBNeHMIM BeLyLWMX OHKOMO-
roB, M36aBUTb HaceneHue MnaHeTbl
OT TaKOro Hemyra, kak oHKonornye-
Ckue 3aboneBaHus, B bnnxaiilen
nepcnektuee 6OyneT HEBO3MOXHO,
MOCKO/bKY CBOWCTBO MyTaLMM Xu-
BbIX K/IETOK 3aN0XeHO B CaMoM
npupoge yenoseka. B 3Toit cBs3m
0cobyto akTyanbHOCTb NpuobpeTa-
€T NoUCK 3DGHEKTUBHBIX METOA0B
paHHei [AuarHocTvku 3abonesa-
HUIM 1 MX 3POEKTUBHOMO NeYeHus.
OpgHUM M3 HanpaBneHuit uccneno-
BaHWi, koTopoe passueaet TIY B
knactepe «MepuuUMHCKas UHXe-
Hepus», ABNAETCS CO3faHWe pa-
nnodapmnpenapata 18 paHHei
[MarHOCTUKM OHKOMOTMYECKMX 3a-
60neBaHNn Ha OCHOBE MEYEHHOTO
TexHeuneM-99m HaHOKOMIOMIOHO-
ro ramMma-okcuia antoMuHWS Ans
BbISIB/IEHUS KCTOPOXEBbIX» IMMba-
TUYECKMX Y3/10B, CBOEr0 poAa «Kan-
KaHOB» /15 310Ka4eCTBEHHbIX Kie-
Tok. Pa3pabatbiBaeMbiii npenapar B
5-10 pa3 akTMBHee HakanIMBaeTCcs
B CTOPOXEBbIX TMMBATNYECKMX Y3~
Nax Mo CpaBHEHMIO C 3apybexHbl-
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MW aHanoramu. B HacToswee BpeMs
BbISIBNIEHME CTOPOXKEBbLIX®» NMMMda-
TUYECKMX Y3/10B SIBNSIETC OCHOBOW
OpraHOCOXpaHSWMX onepauui B
onkonornu. Ot 30 po 50 % naum-
€HTOB CO 3/10KaYeCTBEHHbIMU HO-
BOOOpA30BaHMSAMU HE WMMEKT Me-
TacTasoBs B AMM@daTHyeckue y3nbl. B
3TOM CBS3M BHEAPEHNE TEXHONOMUIA
BbISIBNIEHWS CTOPOXKEBbLIX NMMbATH-
YeCKMX Y3/10B MO3BOJIUT TOMBKO B
Poccum ynyuwintb KauecTBo XM3HK
100-120 TbIC. NALMEHTOB.

Co3paBaeMbli B yHMBEpCHUTE-
Te aBTOMATU3MPOBAHHbIA Mpo-
rPaMMHbIA  KOMMNNEKC [NS WH-
TpaonepaunoHHOM nyyeBou
Tepanuu 3710KaYeCTBEHHbIX HO-
BOOOpa30BaHMI NO3BONUT TOUEY-
HO BO34EMCTBOBATb HA MOPAXKEH-
Hble TKAaHW HEenoCcpeacTBEHHO BO
BpeMs onepauuu, MUHUMMU3UPYS
TEM CaMblM BO3[eNCTBUE Myu-
Ka 3apshKeHHbIX YacCTUL, Ha 340-
poOBble K/eTKM opraHusma. 70T
KOMMeKC peanu3yetcs Ha Oase
CO30aHHbIX B YHWMBEpCUTETE Ma-
norabapuTHbIX 6ETaTPOHOB.

PazpaboTkn MMPOBOro YpOBHS
co3patoTca u B obnactn 61MocoBs-
MeCTUMbIX MaTepuanos. Hanpu-
Mep, BOCOBMeCTUMbIEe NOUMeEp-
Hble MOKPbITUS Ha MeOULMHCKME
usnenuns. YHUKaNbHOCTb  3TUX
NMOKPbITUIA 3aK/NOYaAETCS B TOM,
YTO OHM GBNAKTCSA CBOEro poAa
«TPaHCMOPTHbBIMM KOHTeWHe-
pamu» Ons  AOCTaBKM  Niekap-
CTBEHHbIX MpenapaTtoB. Tak, 3Tu

MOKPbITUS  MPOWN  YCMELWHYH
anpobauMi Ha KOHCTPYKLMOH-
HbIX 3n1eMeHTax annapartos Mnu-
3apoBa. [lpMeHeHne Halux no-
KPbITUI MO3BONSIET CYLLECTBEHHO
COKpPaTUTb PUCKM  BO3MOXHbIX
OCNIOXXHEHWI U YMEHbLWUTb CPO-
KM BOCCTAaHOBNEHUS MALMEHTOB.
Cnepyrowmii war - 310 Co3pa-
HWe B MapTHepCTBE C TOMCKUM
HWW kapauonorum u npombiLl-
neHHbIMM  naptHepamu (000
«AHrvonanH», r. HoBocubupck)
CoCyamcToro cteHta ¢ 6uope-
rpagvpyeMbiM  MOKpPbITUEM, CO-
[epXalnM  XUMUYECKM MOoOU-
OUUMPOBAHHbLIN HaHOMaTepuan,
obnaparowmii - aHTaroHUCTUYe-
CKMMM CBOWCTBaMM MO OTHOLUE-
HWIO K CTPYKType aTepocknepo-
TUYECKOW BNsLIKK.

«PECYPCbI
NNAAHETbI»

HanpaBnenus knactepa: pecyp-
coaddeKTMBHOE  HEApPOMNOb30-
BaHWe, KocMmoreonorus; «Yucras
BOZa» (KOMMIEKCHbIE peLleHns no
BOJOMNOArOTOBKE, BOAOOYUCTKE M
3KCnIyaTaLMu BOAHbIX peCypCoB).

Kntouesoit npoekt: «Komnnekc-
HOe MUCCNefoBaHME HeTpaguuu-
OHHbIX KOJNNIEKTOPOB HedhTH U
rasa».

B POCCMMN OCHOBHAA YACTb
HE®TETA30BbIX 3AMACOB
OTHOCUTCA K KATETOPuUU
TPYAHOU3BNEKAEMBbIX.

Hanbonee nonHoe wu3BneuveHue
HedTM M rasa Ha MecTopox[e-
HMSX, NOBbIWEHUE HedpTeoTAauM
MNacToB — 3TO OJHa U3 aKTyalb-
HeMwux 3agay HedbTerazoson
otpacnn Poccun u mupa. Cerog-
HSl pOCCUMMCKME HEPTAHUKM U ra-
30BMKM aKTUBHO (PUHAHCUPYIOT
pa3paboTky U BHeAPEHWE HOBbIX
TEXHONOMMIA [00blYN KTPYLHOM»
HedTn. B Poccmum ocHoBHas Yactb
HedTerazoBbiX 3aMacoB OTHOCUT-
€S K KaTeropuu TpyLHOU3BNEKae-
MbIx. [Tpn 3TOM Befylume 3Kcnep-
Tbl cuuTatoT, uto Poccus moxet
CTaTb MUPOBbLIM NNAEPOM MO [0-
Oblue TpyAHOU3BNEKAEMbIX yr/e-
BOOOPOAOB, A4S Yero B NepByio
ouepeib HeobXoauMMO pasBUTUE
HOBbIX TEXHOJIOTUA.

19



III
III N2 20 2015

TOMCKMI NONUTEXHUK

TNy B34/1CA 3A PELWEHWE [0-
CTATOYHOAMBMULIMO3HOM 3A-
OAYN KOMNNEKCHOIO UCCIE-
ODOBAHMAHETPAOULUOHHbIX
(YNbTPAHU3KOMPOHULAE-
MbIX, TPELLMHOBATO-KABEP-
HO3HbIX) MECTOPOXAEHWUWM
HE®TU NTA3A.

TIY B3sanca 3a pelweHue p[o-
CTAaTOYHO aMOMLUMO3HOM 3adaum
KOMMIEKCHOro nccnenoBaHms
HEeTPaAMUMOHHbIX  (YNbTpaHU3-
KOMPOHULAEMbIX, TPELWMUHOBATO-
KaBepHO3HbIX) MEeCTOpOXAEHUN
HedTM M rasa. lNonutexHuKamu
CO3[aHbl M anpobupoBaHbl Me-
TOOMKM OnpeneneHns nopucro-
CTU  YNbTPAHU3KONPOHULLAEMbIX
[e3MHTErpMpoBaHHbIX nopog,
XapakTepa HacbIWeHNs NopoBO-
ro MNpOCTPAHCTBA YNAbTPaHU3KO-
NPOHMLAEMbIX MOpPOA, MOCTpoe-
Ha yCTaHOBKa ANS onpeneneHus
NPOHMLLIAEMOCTM 06pasLLOB yib-
TPaHU3KOMNPOHULAEMbIX  MOPOA,
METOAOM CTauMOHapHOM bunb-
Tpaumm rasa, paspaboTtaHbl Me-
TooMYeckMe pekomeHZauuu no
nabopaTtopHO-aHaNUTUYECKOMY

obecneyeHnto paboT bacceiHo-
BOrO MOAENIMPOBAHUS HEDTSAHbIX
CUCTEM U T. A.

B pamkax knactepa BbIMOHSET-
cs1 npoekT «CUOMPCKUIA apKTU-
YeckMi Wenbd KaK MCTOYHUK
NapHMKOBbIX ra3oB NiaHeTapHOM
3HAaUMMOCTU:  KOJIMYECTBEHHAsA
OLLEHKa MNOTOKOB U BbiSIBIEHUE
BO3MOXHbIX 3KOJIOMMYECKUX M
KNMMaTUYECKUX MOCAEeACTBUIM».
[poekT peanusyetcsa npu NOA-
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nepxke  rpaHta  [lpaBuTens-
ctBa PO no noctaHoBneHuto
N2 220 nof pyKOBOACTBOM Mpo-
deccopa YHuBepcuteTa ANsiCKM
(CLLA) W.MM. CemuneToBa.

«KOFTHUTUBHDIE
CUCTEMbI U TEJIE-

KOMMYHUKALUNN»

B pamkax knactepa Bepetcs
pa3paboTka KOTHUTMBHbIX Mpo-
rpaMMHO-annapaTHbIX KOMIJiek-
COB C BbICOKOMPOU3BOANUTENBHOM
06paboTkoM AaHHbIX, 6ecnpo-
BOOHbIX  TEIEKOMMYHUKALMOH-
HbIX CUCTEM M TEXHOJIOTUA.

KntoueBoi npoekT: «TenekoMmy-
HUKaLMOHHbIE CUCTEMbI MOHUTO-
pWHra u ynpaeneHus Afis aBTo-
HOMHBIX NOABOAHBIX POGOTOBS.

ABTOHOMHbIE HeobUTaeMble Noa-
BOZHble annapatbl (AHIMA) - 370
cBOEro poga kopabnu, ¢ nomo-
Wb  KOTOPbIX  YeNoBEYEeCTBO
BCE aKTMBHEE MNPOHUKAET B K-
[pokocMoc. MrpoBo#i okeaH no-
KpblBaeT 34 NMOBEPXHOCTM Hallen
NAaHeTbl, B HEM COCPEAOTOYEHbI
KonoccanbHble MWHepanbHble
u buonoruyeckme pecypcbl, €
HeobxogumocTblo  Honee  Mac-
WTabHOro MCMoNb30BaHUS KOTO-
pbIX YeN0BeYeCTBO CTO/KHETCS
B OGnmxalwee Bpemsi. TOMCKUMA
NOMUTEXHUYECKUI  YHUBEpPCUTET
HaMepeH aKTMBHO Y4aCTBOBaTb
B CO3[aHUM HOBOIO MOKONEHUS
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MOABOAHbIX AanNnapaToB, KOTOpbIE
OynyT ferye W npoyHee npeg-
LUIECTBEHHUKOB. Y Hac eCcTb Cu/b-

Hble LKONMbl MaTepuanoBeLOB,
KoTopble npeanaratot ans AHIMA
HOBble  KOHCTPYKLMOHHbIE Ma-
Tepuanbl (KOMMO3WUTHbIE, ApMU-
poBaHHble u ap.). TIY asnseTcs
pa3paboTUMKOM MepBbIX B MUpeE
ManorabapuTHbix ~ OeTaTpoHOB,
LUIMPOKO MCMOMb3yeMbIX ANS He-
paspyLualoLlero KOHTpons Mare-
pVanoB v U3aenui, LOCMOTPOBBIX
komnnekco. OcHalleHne NoaBo-
[HbIX annapaToB 60pTOBbIM HeTa-
TPOHHbIM MHTPOCKOMOM cAenaet
AHIA He3ameHMMbIM B 06Cneno-
BaHWM MOABOAHOW 4YacTu HedTe-
rasoBbix nnatdopm, Tpybonposo-
0B, BYpoBOro MHCTpymeHTa 6e3
NnoabeMa UX Ha MOBEPXHOCTb.

MHbopMaTUBHOCTL M KayecTBO
npoBoAMMbIX C nomolybto AHTA
uccnefoBaHuin  Wwenbda, rnybo-

TNy ABNAETCA PA3PABOTYMU-
KOM MNEPBbIX B MUPE MAJO-
FTABAPUTHbIX BETATPOHOB,
LWIMPOKO MCNOJIb3YEMbIX
0N HEPA3PYLWAIOLWENO KOH-
TPONA MATEPUANIOB U W3-
JEJINA, OCMOTPOBbIX KOM-
NNEKCOB.

KOBOZHbIX Y4YacTKOB MoOpen W
OKeaHoB, MOHUTOpPMHra MnojABO-
[IHOM OOCTAHOBKM Ha NIOTUCTU-
YeCKMX MaplupyTax BO MHOMOM
onpenenaTcs  OOPTOBLIM  WH-
$hOpMaLMOHHO-U3MEPUTENbHbBIM
KOMIMJIEKCOM U ero CeHCOPMKOM.
B co3maHMM HOBbIX Npeuu3noH-
HbIX AATYMKOB U M3MEPUTENBHbIX
yctponcTe ang AHTA Mol yxe pa-
60TaeM B coApyxecTBe C Apyru-
MW YHMBEpCUTETAMM U Npubopo-
CTPOUTENbHBIMU MpPEeanpUITUIMU
ropoaa Tomcka.
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MNepen knbepHetukamu TIY cTtout
33[a4a pasBWUTMS  HaBWraLMOH-
HO-TENEKOMMYHUKALMOHHON  CU-
CTeMbl yrNpaBneHns NOABOAHbIMU
annapatamy Ha OCHOBE WHTerpa-
LMK reTeporeHHbIX KaHanoB CBS-
31 (TMAPOAKYCTUYECKMX, PaZuo,
CMYTHUKOBbIX), @ TaKXKe MOCTaHOB-
Ka ¥ pelleHue MNPUHLMNUAIBHO
HOBbIX 3afay YnpaBfneHus rpyn-
namu AHIA. 3pech Toxxe He 6e3
3agenoB. Ectb B TT1Y MHOroneTHui
OMbIT CO3[aHUS M  LUMPOKOMAC-
WTabHOro BHeAPEHUS TEPPUTOPU-
anbHO pacnpefeneHHbIX CUCTEM
MOHWTOPWHra, CBS3M U ynpase-
Husi. OTa pabota B 2013 roay yzo-
cTounacb npemuu lNpaButenbcTea
Poccuiickort Mepepaumu.

Pabotbl Hap npobnematukoi
AHIA BenyTcs B coTpyaHuuecTse
¢ WuctutyToM npobnem Mop-
ckmux TexHonorni (MMMT) OBO
PAH. Ero Bo3rnaBnseT BbINyCK-
HUK TIY uyneH-koppecnoHAeHT
PAH 11.A. Haymos. B 2014 rogy
npu TIY oTKpbiTa COBMECTHas ¢
WUIMMT nabopatopus Tenekommy-
HMKaLuii, NpubOpOCTPOEHUs WU
MOPCKOM reonoruu.

B pamkax knactepa B By3e Takxke
BEAYTCS HAyYHble MCCNEeLOBaHUS
M pa3paboTKM MO CO3A4aHUI0 Tep-
pUTOpPUANbHO pacnpeneneHHbIX
CUCTEM MOHWTOpPMHIA, OMOBELLEe-
HUSI U YNpaBAEHUS, ONTUMMU3ALLUK
yNpaBneHus pacnpeneneHHbIMu
NpOW3BOACTBAMM HA OCHOBE reo-
MH(OPMALMOHHbIX CUCTEM, Bbl-
paboTke pecypcocbeperatLimx
NpOrpaMMHO-TEXHUYECKMX  pe-
WEHWI ONS CO30aHUSI paKeTHO-
KOCMMYECKOM TEXHMKM Ha base
CALS-TexHonorui u op.

«COUUANIbHO-
'YMAHUTAPHDIE
TEXHOJIOTNWN

XEHEPHOU
EATEJIbBHOCTU»

OcHoBHble HanpaB/iEHNSA KnacTte-
pa: «COLIMaanO-FyMaHMTaprIﬁ
KOHTEKCT MH)KEHepHOﬁ aefATtenb-
HOCTU», «MexaHU3Mbl BO3HUKHO-
BEHUA TEXHUYECKMX MHHOBaLMMH
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1 $HopMUPOBaHUE MHIKEHEPHOrO
npeaBuaeHUs».

MccnepoBaHus B paMkax knacre-
pa HanpaBneHbl Ha pa3paboTky
HOBbIX MOAXOAOB K WMHXEHEepHO-
My 06pa3oBaHuIO, MPU KOTOPbIX
COUManbHO-TyMaHUTapHas  Co-
CTaBNSAOWAN CUCTEMbI  MOATO-
TOBKM COBPEMEHHOIO MHXEHEpa
SBASIETCS He [OMOSIHEHMEM, a
K/IOYEBBIM  YCIOBMEM Mpodec-
CMOHaNbHOM KOMMETeHUMM cne-
umanucta. bonbwoe 3HayeHue
NpULAETCS peanusaumnm Mexamc-
LMMNMHapHbIX 06pa3oBaTe/bHbIX
MporpaMM MU KypCOB MO MHXe-
HEpPHOMY TBOPYECTBY, COLMasb-
HOM OTBETCTBEHHOCTU UHXEHEPA,
YNPaBNEHUIO U UHXUHUPUHTY B
COLUMOTEXHUYECKUX  CUCTEMAX,
3KOUMHXMHUPUHTY M IKOKYNLTYpE,
MHXMHWUPUHTY YCTOMYMBOTO pas-
BUTMS U T. 4.

HAYYHbIE MCCNELOBAHUA
COUMUANTBHO-TYMAHUTAPHO-
r0 KOHTEKCTA MHXEHEPHOWM
DEATEJNIbHOCTU PEAJIU3YIOT-
Cq B PAOE MEXAUCUUNIU-
HAPHbIX MPOEKTOB.

HayuHble uccnenoBaHus couu-
anbHO-TYMaHUTAPHOrO KOHTEKCTA
MHXEHEPHOW [eaTenbHOCTU pe-
anuU3yTCa B psafle MexXAUCUu-
MAMHApHbIX NpoekToB. [lpoekT
«UA3MepeHne M aHanu3 KayecrTBa
(cocTosiHng) cpepbl 06uTaHUA
YyefoBeKa B pecypcopobbiBaio-
wux pernoHax Cubupu: skono-
rMYeckuii, COLMAIbHO-3KOHOMMU-
YEeCKMi, MHCTUTYLIMOHANbHLIA U
TEXHONOMMYECKUI acneKTbl» Ha-
npaBneH Ha BbipaboTKy pelleHui
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AN co34aHUS Moaenen yCTonuu-
BOr0O pa3BUTUS pecypconobbiBato-
LLMX PErMoHOB M MPaKTUYECKOro
ynpaBneHus npoueccamu pasBu-
TUS perMoHanbHOM 3KOHOMMKM.

Mpoekt «OueHKa yny4lieHus
6narononyuMsi MOXWAbIX JIO-
beW» BbIMNONHSAETCS Ha cpea-
CTBa rpaHTta no lloctaHoBNEHMIO
lNpaBuTenscTBa Poccuiickon
®Mepepaumm N2 220 coBMECTHO
C npodeccopoM YyHUBepcUTeTa
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TpeHto (Mtanus) ®abuo Kaca-
™. [na peanusaumm npoekTa
co3gaHa MexpayHapoaHas Ha-
y4yHO-06pasoBaTtenbHas nabopa-
TOpUS TEXHONMOTWI  YNyYLLEeHUS
H6narononyuns MOXWAbIX NOOEN,
COTPYAHMKM KOTOpOM paboTaioT
Haf pa3paboTKoM MpOrpaMMHbIX
NpOoAYyKTOB, CTUMYNMPYOLLMX K-
3UYECKYl0,  MHTeNNeKTyanbHY!o,
KOMMYHMKALMOHHYI0 aKTUBHOCTb
NIOAEN CTapLUero NoOKoeHUS.

Ewe oauMH npoekT HampasieH
Ha pelweHune npobnem ycToM-
YMBOrO PpasBUTUS  FOPOACKOM
cpeAbl U CO3[aHMSA 3KOrOpOAOB,
KOTOpbIN peanusyetcss B paMKax
KOHLEenuMn  pecypcospbekTns-
HOCTM COBMECTHO C 3apybexHbl-
MW napTHepamu (yHMBepcuTeT
CopboHHa, ®paHuus).

B 3AKJIOYEHUE

Passutne TIY Kkak ueHTpa npe-
BOCXOACTBA B 06/1acTh pecypco-
3QHEKTUBHBIX TEXHONOMMK  9B-
NnaeTcs HeobXOAUMbIM, ecnn He
€0MHCTBEHHbIM, YCNOBUEM MOBbI-
LIEHUS ero KOHKYpeHTOCMocob-
HOCTM Ha MMPOBOM Hay4yHO-06-
pa30oBaTe/IbHOM pbIHKE.

TOMCKMI NOAUTEXHUYECKUIA YHU-
BEpPCUTET cAenan CraBky Ha pe-
Cypco3ddeKTUBHOCTb NOTOMY, YTO
HalMMKU YYEHbIMM CO3AAH Mpw-
JNINYHBIA 33a0en MCCNenoBaHUM U
pa3pabotok B 3Toi obnactu. Mo
MHOTMM HanpaBleHUSM 3TU WUC-
cnenoBaHunsg M paspaboTku CooT-
BETCTBYIOT MWPOBOMY YPOBHI0. Y
BY3a [OCTaTOYHO TeCHble CBA3M C
NMPOMbILUNEHHOCTbIO, EXErofHO OH
nonyyaeT 3akasbl Ha HWOKP Ha
CyMMYy CBbllLE MUIIMapAa pybnen.
Hay4Ho-o6pa3oBaTtenbHbli MOTEH-
uman TOMCKOro NOSUTEXHUYECKOTO
MO3BONSET CKOHLEHTPUPOBATb UC-
CNefoBaTeNbCKyl  AeATeNbHOCTb
Ha KKYEBbIX HampaBneHusX, Co-
OTBETCTBYIOLIMUX  COBPEMEHHbIM
MWUPOBbIM TEHAEHLMAM.

«LleHTpbl NpeBOCXOACTBa»
(Centers of excellence) - 310
yCTOMYMBOE oOrnpeneneHne KOH-
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ONAa TOro YTobbl BbITb LLEH-
TPOM NMPEBOCXOACTBA,
HYXXHO UMETb NMPU3HAHUE B
MUPE, ONPEOENEHHbIVA BEC U
ABTOPUTET B MEXAYHAPOL-
HOM AKALEMWYECKOM CO-
OBLECTBE. TOMCKMIA NONHK-
TEXHUYECKUK CTPEMUTCA K
TAKOMY CTATYCYV.

KYpPEHTOCMOCOOHOM  Hay4YHO-MC-
CnefoBaTeNbCKOM  OpraHu3aumy,
obnapatoLen, B YaCTHOCTH, Hayuy-
HO-NabopaToOpHOM U TEXHONOMU-
yeckow 6a3oi MMPOBOrO YPOBHS
M BbICOKOKBaNMGMULMPOBAHHbLIM
nepcoHanoM, KoTopble  MOryT
obecneuntb MNpUOPUTET CTPaHe
Mo CaMbiM BaXHbIM Hanpasfe-
HUSIM Pa3BUTUS HAYYHO-TEXHOSO-
rmyeckoro komnnekca. [ing toro
4yToObl ObITH LEHTPOM MpeBoOC-
XOACTBA, HYXXHO WMETb MpU3Ha-
HWe B MUpe, OnpeaeneHHbli Bec
M aBTOPUTET B MEXAYHAPOLHOM
aKafeMnyeckom coobLuecTse.
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TOMCKWIA NONUTEXHUYECKUI CTpe-
MWUTCS K TaKOMY CTaTyCy.

CoyeTaHne cOBpeMEHHbIX 06-
pa3oBaTe/bHbIX  MPOrpaMM U
TEXHOMOTUIA M MPOPbIBHbIX aK-
Tya/bHbIX MCCNEeO0BaHWUM, Npu-
B/IEYEHME NYYLIMX POCCUMCKUX
M MHOCTPaHHbIX Hay4yHO-neaaro-
rMyeckmx Kagpos, Haubonee Ta-
NAHTAMBbIX BbIMYCKHUKOB LLKOJ,
MONOAbIX CTYAEHTOB M HAYYHbIX
COTPYAHMKOB, JanbHenwee pas-
BMTME Hay4yHO-0Opa3oBaTenbHOM
M couManbHOM MHOPACTPYKTYPSI,
cTpaTernyeckoe napTHEpPCTBO C
BeAyLMMH MPOMBILLIEHHbBIMM
KOMMNaHWAMKU MUpa, COTPYAHMYe-
CTBO C MHCTUTYTamu Poccuickon
aKafleMUMM HayK M AyylWMMK 3a-
pybexHbIMM  Hay4yHO-06pa3oBa-
TeNbHbIMX LEHTPaMM — BCE 3TO
[OMKHO NpUAaaTh BY3Y MOLLHbBIN
UMMYIbC Ha NYTM B MUPOBYHO
YHUBEPCUTETCKYIO 3AUTY. TONbKO
TaKoro nyTM OOCTOMH TOMCKMiA
NONUTEXHUYECKUIA.
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