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MHHOBALMOHHAA NPOrPAMMA
OMEPEXAIOLLENA NOArOTOBKU 3JIUTHbIX
CNEUMNANINCTOB U KOMAHA,
NMPO®ECCUOHAJIOB MUPOBOIO YPOBHSA B
OBJIACTU TEXHUKU U TEXHOJIOTUA

IOpwuin MNeTpoBuy NMNoxonkos,
pekTop TOMCKOIro nosIMTEXHU4ECKOro yHMBepcurteTta

HapacTtatowmin npedbvumt B cneuyann-
CTax MUPOBOr0O YPOBHSI, Kak B CbIPbEBOW
9KOHOMMKE, Tak 1 B 061aCTU BLICOKUX TEX-
HOMOIUNMI, Y>KE€ CErOOHS NCMbITLIBAIOT MHO-
rme npegnpusatis M opraHusauum Poc-
cun. lpe3nmgeHt Poccum B.B. TyTtuH,
BbICTyMas Ha 3acegaHuu foccoseTa, cka-
3a: "CerogHs cuctema NnpodeccroHarb-
HOro 06pa30BaHKs MIOX0 OPUEHTUPOBAHA
Ha pbIHOK Tpyaa. B mutore niogen ¢ Bbl-
clmM 06pa3oBaHMEM Y HAC MHOrO, a Ha-
CTOSILLMX COBPEMEHHbIX CMEeuMannucToB
KaTtacTpopuieckm He xeaTtaeT. B KpynHbIx
KOMMaHUAX YK€ CEerogHs nnataT OrpOMHbIE OEHbrW, AecaTkaMn n
COTHSIMM NPUBJIEKAas CMELVaMCTOB N3-3a pybexa”.

OnepexaroLias noaroToBka SUTHbIX CNELMaTMCTOB U KOMaHg,
npodeccnoHanoB MMPOBOr0 YPOBHA HA OAHHOM 3Tane pasBuUTUs
POCCUINCKOrO BbICLLErO TEXHNYECKOrO 0Opa30BaHUS NPeaCcTaBNAET-
cs Handonee apPeKTUBHBIM MHCTPYMEHTOM PELLEHUS STOM 3a0a4u.

OnepexaroLuin xapakTep NoaroTOBKY CneumanmcTtoB obecne-
ynBaeTcsa BbIDOPOM COCTaBa M CTPYKTYPbl MHHOBALMOHHbLIX 0Opa-
30BaTeIbHbIX NPOrpaMm No chepam OedTelbHOCTU HA OCHOBE Ha-
LMOHANIbHOIO ¥ MUPOBBIX MPOrHO30B MHHOBALIMOHHOIO Pa3BUTUS
CTpaH 1 PErviOHOB.

Hamun npoaHannanpoBaHbl TEMATUYECKME MPUOPUTETHLI Hayy-
HO-TEXHNYECKOrO pPa3BuUTUS, chopmmpoBaHHbie EC; rmobanbHbin
nporHo3 go 2020 roga HauyoHanbHOro paseeabiBaTelbHOro CoBe-
Ta CLLUA u nporHo3d "lmobanbHaa TEXHONOrM4yeckass PeBOJIO-
umsa-2020" POH KopnopanilH, a Takke NporHo3 MHHOBALIMOHHO-
ro passutmna Poccum go 2050 roga MexayHapogHOro MHCTUTYTA
Mutnpnma CopoknHa—Hukonas KoHapaTbesBa; M3ydYeHbl NEPEeYHU
NPUOPUTETHbLIX HANMPaBEHUIA PA3BUTUSA HAYKW, TEXHONOMUIA N TEX-
HUKN N KPUTUYECKMX TEXHOMOrnin Poccuiickon depepaunn.

B pesynbrate aHannaa atmx NporHo3oB B VIO TI1Y BbiGpaHbl cre-
OYIOLLIVE HAaNPaBIEHMS PA3BUTUSA HAYYHBIX CCIIEA0BaHNIA U OMepexaro-
LLEN NOArOTOBKWN SfIUTHBIX CMELIMAJIICTOB MMPOBOIO YPOBHS: Matepua-
JIOBEAEHNE, HAHOMATEPUASTbl 1 HAHOTEXHOJIOMMW, aTOMHAs SHEPIreTHKA,
S0EPHbIV TOMANBHbBIN LIMKIT; TEXHOMOM M BOAOPOAHOW SHEPIrETUKU, SHEP-
rocoepexeHnst 1 BO30OHOBSIEMbIX UCTOYHUKOB SHEPIN; paLOHaSb-
HOE MPUPOOOMONL30BAHNE M 3KOJIOIMHYECKM BE30MacHbIe TEXHOMOMMI
pa3paboTkn MECTOPOXKAEHWIA, TPAHCMOPTUPOBKU, MEPEPABOTKM HEDT
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Many Russian enterprises and organisations
are now experiencing the lack of highly quali-
fied specialists that could meet the world
requirements. This is true for both raw material
economy and a high technology sector.

Delivering his speech at the meeting of the
State Council, the RF President Vladimir Putinn
said, “The current system of professional educa-
tion fails to take into account the requirements of
the labour market. Therefore, the number of
degreed specialists is high but we still need top
quality professionals. Large companies are
ready to pay enormous sums of money in order
to attract specialists from abroad”.

At the current developmental stage of the
Russian  higher technical universities,
advanced education of elite engineering spe-
cialists and expert teams is the most efficient
way to solve the above mentioned problem.

Advanced education implies selection of the
content and the structure of innovative train-
ing courses in compliance with the major
fields of activity following the national and
international forecasts of innovation develop-
ment of states and regions.

We have analysed the data provided by the EU
that concern field priorities of scientific and
technical development; the global forecast up
to the year 2020 provided by the US National
Intelligence Board; the forecast called Global
Technological Revolution-2020 by REND
Corporation, as well as the forecast of Russia’s
innovative development up to the year 2050
prepared by Pitirim Sorokin and Nikolay
Kondratyev International Institute. Besides, we
have studied thoroughly the lists of priority
development fields of science, engineering and
critical technologies of the Russian Federation.

Eventually, TPU has selected the following
fields for developing research activity and
advanced education of elite specialists: mate-
rial studies, nanomaterials and nanotechnolo-
gies; atomic engineering, nuclear fuel cycle;
technologies of hydrogen engineering, ener-
gy conservation and renewable energy
sources; rational nature management and
ecologically safe technologies of oil and gas
field exploration, as well as oil and gas trans-
portation and processing; informational and
telecommunications systems and technolo-
gies; non-destructive control; energy-saving,
electro-discharge, radiation and plasma-
beam technologies.

Education of elite specialists and expert
teams that will satisfy the world requirements
is possible provided the following four key
principles are put in place.

The principle of enrolling elite learners
which implies selecting the best graduates of
Russian higher educational institutions for tak-
ing the master’s programmes of advanced edu-
cation in top-priority fields of science and engi-
neering.

The principle of advanced education and
elite nature of educational programmes
and technologies is ensured by creating
consortia of leading national and international
universities. Educational programmes provid-
ed to learners are characterised by the com-
petence-based structure, interdisciplinary
content, flexible (modular) person-oriented
approach and liberal educational methods.

Active productive methods of soft skills
development, access to world information
resources, problem-oriented and project-
based education (workshops, projects ses-
sions, interdisciplinary projects, projects on
real customers’ needs, etc.), as well as active
participation of master students, post-gradu-
ate and doctoral degree students in research
work and their contribution to the work of the
design and technological business incubators
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M rasa; MHPOPMALMOHHO-TENEKOMMYHVKALIMIOHHbIE CUCTEMbI M TEXHONOMN; HEPA3PYLLAIOLLMIA KOHTPOSb;
SHeprocbeperaoLme, 3NeKTpopaspsaHble, PaavaLIOHHBIE 1 NMIA3MEHHO-MYYKOBbLIE TEXHOIOTW.

[MoaroToBKa 3/IUTHBIX CAEUMAINCTOB U KOMaHg, NpodEeCCMOHaN0B MUPOBOIr0 YPOBHSA OCHOBaHa Ha
peann3auym YeTbIPEX OCHOBHbIX MPUHLMMOB.

MprHUMN SAUTHOCTK 00yYaloLWKMXCss 06ecnevynBaeTca CTPOrMM KOHKYPCHbBIM OTOOPOM JyHLLMX Bbl-
MYCKHNUKOB POCCUNCKMX BY30B 4S9 0Oy4EHUS MO MAarMcTepCcknm nporpaMmmMam ornepexaroero obpa-
30BaHMS B NPUOPUTETHBLIX HAMPaBAEHUSX HAYKU, TEXHUKN U TEXHONOIUN.

MpuHUMN onepexatoLero 06pas3oBaHns 1 3NUTHOCTY 0Opa30BaTENbHbLIX MPOrPaMM U TEXHOIOT NI
obecnevnBaeTcsd co3aaHNEM KOHCOPLIMYMOB BEAYLLMX OTEYECTBEHHbIX U 3apybexHbix By30B. Oby4e-
HMEe O0TOBPAHHBIX 1L, OCYLLECTBASETCH MO 0OpasoBaTesibHbIM NPOrpamMmMam, NOCTPOEHHbIM Ha KOMe-
TEHTHOCTHOW OCHOBE, MEXANCUMMIVMHAPHbIX MO COAEPXAHUIO, TMOKMX (MOAY/bHbIX), TIMYHOCTHO-OPU-
€HTUPOBAHHBIX MO CTPYKTYPE, C MMOEpPanbHO OpraHnsaumen ooydyeHus.

Vcnonb3oBaHve akTUBHbIX MPOAYKTUBHBIX METOA0B Pa3BUTUS IMHHOCTHBLIX KQYECTB 1 MMPOBLIX MHDOPMA-
LIMIOHHBIX PECYPCOB, MPOBIEMHO-0PUEHTUPOBAHHOE 1 MPOEKTHO-OPraHM30BaHHOE 0OYyYEHVE (TBOPYECKME Ma-
CTEepCKME, MPOEKTHbIE CECCUU, MEXONCUMMITMHAPHBIE MPOEKTHI, MPOEKTbI MO peasibHbIM NOTPEOHOCTSAM 3aKas-
YMKOB M Op.), LUMPOKOE Yy4acTUe MarnCTPaHTOB, aCMMPAHTOB M AOKTOPAHTOB B HAyYHbIX MCCNEOOBAHUSX, B
paboTe B TEXHOOTMYECKOM M KOHCTPYKTOPCKO-TEXHOOMMHYECKOM BU3HEC-MHKYDATOPax yHMBEPCUTETA U CTPa-
TErMYECKNX NMAPTHEPOB, CTYAEHYECKOM OU3HEC-MHKYOATOpe MO3BOMAUT MOArOTOBUTL CMELMASIMCTOB, Baae-
IOLLIIX COBPEMEHHBIMM KIKOHEBLIMU KOMIMETEHLIMSIMU, OPUEHTUPOBAHHBIMI HA CMTIOCOOHOCTM MPUHUMATD PeLLIe-
HUST B OVHAMWYHOM CUTyauumn, CMOCOOHOCTU HE CTOJSIbKO BOCMPOM3BOAMTL akaAEMUYECKME 3HAHUS, HO W
DENCTBOBATL B COOTBETCTBUM C HAMW. BOT moYeMy peanvsaums nporpamMm ornepexaroLero 0opasoBaHms 06ec-
NEeYnT NOArOTOBKY S/TUTHBIX CMIELIMASIMCTOB W KOMaHZ, MPOMECCMOHAIO0B MUPOBOMO YPOBHSA, 3HAIOLLIIX, YMEOLLIMX
1 AEECMNOCOOHbIX, KOTOPLIE, MPUAS HA MPON3BOACTBO, OyaAyT 3HATb OOJbLLE U YMETH JTy4LLE, YEM TE, KTO TaM pa-
6oTaeT. OHK, 3apsHKEHHBIE HA MOOeny B KOHKYPEHTHOM O0opbbe, CTaHYT KaTtasn3aTtopamMmm pasBuTS MPON3BOA-
CTB2, OCBOEHWSI HOBbIX TEXHOJIOTUI, HOCUTENSIMM MHHOBALIMIOHHOM KYNTYPbI.

Peannsaums npuHumMna 3AMTHOCTU Hay4YHbIX, MHXXEHEPHbIX 1 Mefarormyeckmx LWKoJ obecneyrBaeT-
CSl NPUBJIEYEHMEM HA OCHOBE KOHKYPCOB Jy4YLLMX NPEACTABUTENEN STUX LLIKON A4S 00yHeHus, a Takke
VX NOTeHumana oas opraHmM3aumm BbINOJIHEHUS peasibHbIX MHOVBUOYabHbBIX 1 KOJITEKTUBHbBIX MPOEKTOB,
MarmcTepCcKux, KAaHOMOATCKUX U AOKTOPCKUX AMCCepTaLmi.

MpuHUMN CTpPaTErMYeCcKoro NapTHEPCTBA peanndyeTcsd akTMBHBIM Y4aCcTUEM OTEYECTBEHHbIX U 3a-
pyb6eXHbIX By30B, BEAYLLMX NPOMBbILLIEHHbIX KOMMOAHUA 1 GUpM, BU3HEeca, Hay4HbIX CTPYKTYP Ha BCEX
aTanax paboThl (paspaboTka nporpamm, obyyeHne, NpeaocTaBieHne TeM 18 peanbHOro NPOEKTMPO-
BaHWS, MECT MPaKTUKM, 3aKa3bl HA CNELMannMcToB, GMHAHCOBAs NOOAEPXKA, Pa3BUTUE MaTEPUabHOM
6a3bl 1 ap.). TOMCKUIN NOINTEXHNYECKMIA YHUBEPCUTET MMEET LUECTUNETHMIA ONbIT YCMELLHOW peanvsa-
LI BCEX NEPEYNCAEHHbIX MPUHLUWNOB, NOAroTaBaneas (COBMECTHO € YHUBepcuteTom Heriot-Watt, UK)
CMeunanncToB MO MaruCTeEPCKMM nporpammam "PaspaboTka HeEPTSHbIX MECTOPOXAEHU", "Teonorus
HedTM 1 rasa” Nno 3akasam KPYMnHbIX POCCUNCKNX HEDTAHbIX KOMMaHuin, Takux kak THK-BP, "CnbHedTh",
"PocHedTb" 1 TpaHCHaLUMOHaNbHbIX KOMnaHuii Schlumberger, Shell.
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BaxHoe MecTo MMeloT 3a4ayu No noaroToBKE KOMaHA npo-
deccmoHanoB. CopepxaHne obpa3oBaHusi, o6pa3oBaTesibHbIE
TEXHONIOTNK, OpraHu3aumsa obydyeHus npegnonaralT NOArOTOBKY
KOMaHO, NpodecCcmnoHanoB, KOTOpPbIE cpaldy MNOC/ie OKOHYaHus
0b6y4eHuns OyayT roToBbl 4Jis1 Pad0Thl HA MHHOBALIMOHHbIX NPeanpu-
ATNAX, K POPMUPOBAHNIO MPOEKTHbLIX FPYNMN Ans BbinoaHeHua HAP
n OKP, 6usHec-komMaHa aons ToMCKOWM TEeXHUKO-BHEeOpPEH4YECKOW
30Hbl, KNTACTEPHbIX PEFMOHANIbHBIX 3KOHOMMUK.

B yHuBepcuTeTe MMeEeTCcs Gorathbii OnbIT MO NMOArOTOBKE KOMaHL,
npodgeccrmoHanoB no kypcy "HepTaHom MHXUHUPUHI", KOTOPbLIN 0bec-
neymBaeTcs COBMECTHO Mpodeccopamy TOMCKOrO MOAUTEXHUYECKOrO
yHMBeEpcuTeTa n yHnBepcuteta Heriot-Watt, UK. B TeueHre 12 Hepenb
cnywareny, 06beAMHEHHbIE B MYSILTUONCLMIIMHAPHBLIE KOMaHAbI, Bbl-
NOJSIHSAIOT KOJIEKTMBHbIE YHEOHbIE MPOEKTHLI Pa3pPabOTKM peasibHbIX HE(-
TAHbIX MECTOPOXAEHUI. Y4eOHble NPOEKTbl Pa3BMBAIOT Y ClyLLIATENEN
YMEHME B KOPOTKME CPOKM CO3AATb FEONIONMYECKYIO 1 MMapoauHaMmye-
CKYI0 MOOENN HEPTAHOrO MECTOPOXKAEHUS, paccymMTaTb HA UX OCHOBE
BapuaHTbl Pa3paboTKi MECTOPOXKAEHUS, OLEHNUTbL BO3OENCTBUE pa3pa-
OOTKM Ha OKPY>KAIOLLIYIO Cpeay U MPUMEHUTb COBPEMEHHbI 3KOHOMUYE-
CKWi aHanM3 ans Bbibopa OnTUMaUibHOW CXeMbI pa3paboTK MECTOPOXK-
OeHvs. BbimnonHsemMble MHOMBUAOYaNbHbIE W KOJIEKTMBHBIE MPOEKTbI
COOTBETCTBYIOT TPEOOBAHMNSIM MPOMBILLIIEHHOCTW, NMOSICHUTENbHbIE 3a-
MNCKY FOTOBSITCS HA @HITIMIACKOM U PYCCKOM $3blKax, MPe3eHTaumm Kos-
JIEKTMBHBIX MPOEKTOB BbINOJIHAIOTCS KOMaHAAMM.

Mpuxon Ha npeonpuaTMe KoMaHabl NpodeccmoHanoB, obobe-
OVHEHHbIX KOPMOPAaTUBHbLIMU APUHLUMAIAMN 1 OOLLEN LIENbIO, A0N-
>KEH CTaTb KaTanM3aTOPOM HOBbIX SKOHOMWK, MPOPbIBHbLIX TEXHO0-
A 1 ONTUMM3ALNU YNPABNEHUS.

MacwwTab rocygapcTBeHHbIX cybcuamim n o6bEM coPUHAHCU-
pOBaHMNS YHMBEPCUTETA Ha peannsaumio MHHOBALIMOHHOW 06pa3o-
BaTeNbHOWM MPOrpamMmbl MO3BOAAIOT KOMMIEKCHO obecneunTb pe-
leHe npobaeMbl CTAHOBNEHUMA U pas3BUTUS  By3a Kak
YHMBEPCUTETA MHHOBALIMOHHOIO TUMA.

Peaynbrathl peanusaumn MOI okaxyT macwitabHoe cylle-
CTBEHHOE CUCTEMHOE BINSIHWE HA MHHOBALMOHHOE Pa3BUTUE YHU-
BepcuTeTa, MPOMBILLJIEHHOCTU, PErvoHa, BbICLIEr0 MPOdECCUo-
Ha/lbHOro 0OpPa30BaHUS.

and students’ business incubators of the uni-
versity and its strategic partners will enable to
educate specialists with modern key compe-
tences. The graduates will be capable of taking
a decision in a dynamic situation, reproducing
academic knowledge and applying this knowl-
edge in practice.

That is why implementation of advanced
education programmes will make it possible
to educate elite specialists and expert teams
acting in accordance with the world stan-
dards. These will be competent and efficient
specialists that will come to work at an enter-
prise with the broader knowledge than those
who are already employed there. They have
been trained to win in the competitive strug-
gle; thus, they will act as catalysts of the pro-
duction facility development and new tech-
nologies acquisition thus introducing
innovative culture at an enterprise.

The principle of elite approach in scien-
tific, engineering and teaching schools is
ensured by attracting on the competition
basis the best representatives of these
schools to provide educational services and
supervise real individual and team projects,
candidate’s and doctor’s theses.

The principle of strategic partnership is
ensured by close cooperation among Russian
and 1,080 international universities, leading
industrial companies, businesses, research
institutions at all stages of work (development
of programmes, education, provision with real
subjects for project accomplishment, placing
orders for specialists, financial support, materi-
al facilities development, etc.)

Tomsk Polytechnic University has a six-year
experience of successful implementation of
the above principles providing master’ pro-
grammes in QOil Fields Development and Oil
and Gas Geology following the order of such
large Russian oil companies as TNK-BP,
Sibneft, Rosneft, and transnational compa-
nies Schlumberger and Shell (in partnership
with Heriot-Watt University, UK).

Great emphasis is placed on the objectives
of educating expert teams. The content of
these programmes, as well as educational
technologies and organisation of the educa-
tional process imply that immediately after
graduating teams of specialists will be able to
work at innovative enterprises. Besides,
during the period of studies, the groups for
accomplishing research and development
projects, business teams for Tomsk Technical
and Commissioning Zone and cluster regional
economies are formed.

TPU has an extensive experience in deliver-
ing the course in Oil Engineering in partner-
ship with professors of Heriot-Watt University,
UK. During 12 weeks, the learners grouped
into multidisciplinary teams are to fulfill collec-
tive educational projects on real oil fields
development. Educational projects develop
the ability to create geological and hydrody-
namic models of an oil field within a very short
period of time, calculate variants of the field
exploration using the above models, assess
the influence of the field exploration on the
environment and apply modern economic
analysis for selecting the optimal pattern for
field exploration. The accomplished individual
and team projects meet all necessary indus-
trial requirements; explanatory notes are pro-
vided both in English and in Russian. The fact
that teams of professionals united by corpo-
rate principles and common goal come to
enterprises is supposed to become the cata-
lyst of new economies, advanced technolo-
gies and management optimisation.

The volume of state subsidies and co-
financing funds allocated for innovative edu-
cational programme implementation will make
it possible to apply an integrated approach to
solving the problem of innovative university
development.

The outcomes of the innovative educational
project implementation will significantly influ-
ence innovative development of the university,
industry, region and higher professional edu-
cation as a whole.
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