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N BBbeaeHue

OCHOBaMM UCTOPUYECKOM MUCCMM  TOMCKOrO Mosn-
TexHuueckoro yHmBepcuteTa (TMY), cdopmmpoBaHHOM Ha
pybere XIX—XX BeKoB, bbl1 1 OCTAIOTCA NPUKIAAHbIE Ha-
YYHblE MCCNeaoBaHMA W pa3paboTky B 06/1aCTV TEXHMKN
N TEXHOIOMMIM 1 MOArOTOBKA CMeuMaIMCTOB K MpakTuye-
CKOWM VHXKeHepHOW AeATenbHOCTW. [naBHbIMX 3agadamu
NPWKNAAHOM HAYYHOM U MHKEHepHOM AeATenbHOCT B XXI
BEKe CTaHOBATCA 3aJadM, CBA3aHHble C pelleHveM rfo-
H6anbHbIX NPobeM YenoBevecTBa: YCTOMYMBLIM PA3BUTU-
eM LMBUAM3aLMK, YA3BUMOCTBIO M 340POBbEM YesoBeKa,
€ro ya4oBeTBOPEHHOCTbIO MIM3HbIO.

Crpaternyeckoii uenbio TIMY B MporpaMme noBbilweHnA
KOHKYpPEeHTOCMoCoBHOCTM cpeam BeyLMX MUPOBbIX Ha-
y4Ho-06pa3oBatesibHbIX LeHTpoB Ha 2013-2020 rr.
onpeaeneHo CTaHOBMEHWEe U pa3sBuTMe By3a Kak uccne-
[A0BaTeNbCKOro yHMBepcuteTa — OAHOr0 M3 MUPOBbIX
nvaepos B 061acTn pecypco3dpdeKTUBHBIX TEXHOOT M.

CrpaTtermyeckon Lenbio TMY B Mporpamme nosbile-
HMA KOHKYPEHTOCMOCOBHOCTU Cpean BeayLVX MMPOBbIX
Hay4HO-0bpasoBaTesnbHbIX LieHTpoB Ha 2013-2020 rr.
onpefeneHo CTaHOBAEHWE M Pa3BMUTME By3a Kak McCne-
[0BaTebCKoro yHMBepcuTeTa — OAHOM0 M3 MUMPOBbLIX Nn-
AepoB B 06/1acT pecypcoaddeKTVBHbIX TEXHOIOMIA, pe-
LaloLwmx rinobansHele NpobieMsl YenoBevecTBa Ha nyTm K
YCTOMYMBOMY pa3BmTmio [1].

OaHon 13 uenen MNporpamMmbl ABNAETCA COBEPLLIEHCTBO-
BaHMe CTPYKTYPbI M COAEPHKaHVA OCHOBHbIX 06pa3oBaTeslb-
HbIX Mporpamm (OOM), a TakwKe TexHonornm nx peanmsa-
UMK, obecneurBaioLLmx robaIbHO KOHKYPEHTOCMOCObHOe
MHeHepHoe obpas3oBaHue B yCI0BMAX TpaHcdopMaumm
TMY B yHVBEPCUTET NPEMMYyLLECTBEHHO MarncTepcKo-acnm-
PaHTCKOro TvMna. [JoporkHOM KapTon peasvsaumm [po-
rpamMmbl MpegycMatpvieaeTca, Yto K 2020 . MarncTpaHTsl
M aCnMpaHTbl AOMKHBI COCTABNATL He MeHee 55 % obLue-
rO KOHTMHreHTa oby4alolmxca B yHmBepcuTeTe. Npn 3ToM
noAroTOBKY 6akanaBpoB v CNeuUman1cToB NpeanonaraeTca
COXpaHWTb MO Hambonee BOCTPeboBaHHBIM HAMPABIEHNAM
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Starting from the end of the 19th century, the his-
torical mission of Tomsk Polytechnic University (TPU) has
been and is still focused on applied technical research
and preparing specialists for practical engineering work.
The 21st century has brought new global challenges for
researchers and engineers such as sustainability, health,
security and well-being.

The 2013-2020 Programme to increase competi-
tiveness of National Research Tomsk Polytechnic Uni-
versity among leading international research and aca-
demic centres (Competitiveness Programme) aims at the
growth and development of TPU as the research university
and a global leader in resource efficient technologies ca-
pable of solving global challenges associated with sus-
tainable development [1].

Among the Programme’s objectives is improvement
of the structure, content and delivery of Main Educational
Programmes (MEPs) to provide the globally competitive
engineering education alongside with the transformation
of TPU in the university oriented on master's and post-
graduate programmes. For example, the Progamme pro-
vides that by 2020 the number of students in master's
and postgraduate programmes will account for at least
55% of the total population of TPU's students. Bachelor’s
and specialist’s programmes will be maintained only for
the most needed specialties.

The priority programmes for preparation of engineers
at TPU will be determined by six research and academic
clusters of the network Centre for Resource Efficient Tech-
nologies to be established at the university as a part of
the Competitiveness Programme. Four basic clusters may

be formed by integration of resources of the Institute of
Physics and Technology, Institute of Natural Resources,
Institute of Power Engineering, Institute of High Tecnol-
ogy Physiscs and Institute of Non-Destructive Testing. Two
supporting clusters will appear on the basis of the Insti-
tute of Cybernetics, Institute of Humanities, Social Scienc-
es and Technologies and Institute of Strategic Partnership
and Competences Development. [1].

For the Programme to be implemented, it is necessary
to improve the structure and content of the MEPs, update
current and develop new staff preparation programmes
in basic clus-ters, such as Safe Environment, Sustainable
Power Engineering, Medical Engineering, Earth’s Resourc-
es, and supporting clusters, such as Cognitive Systems
and Telecommunications, Social and Humanitarian Tech-
nologies in Engineering.
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MpuopuTeTHble HanNpasneHnA NOAroTOBKN MHKEHEePHbIX
Kagpos B TMNY onpeaensioTcA WeCTbio Hay4HO-06pas3o-
BaTeNbHbIMKU Knactepamu cetesoro LieHTpa pecypcoag-
(PEKTUBHBIX TEXHOMOMMI, KOTOPbIM MaHUPYETCA Co3AaThb
B YHMBepcuTeTe B paMKax peanusauum MNporpammel no-
BbILUEHNA KOHKYPEHTOCNOCOBHOCTM.

1 CNeumanbHOCTAM, COOTBETCTBYIOLLMM NMPUOPUTETHBIM OT-
PACNAM PasBUTUA TEXHMKIM 1 TEXHOMOMMIA.

MpUOPUTETHLIE HAaNPaBAEHNA MOArOTOBKM MHKeHep-
HblX KagpoB B TMY onpedenAnTca LWecTbio Hay4yHo-06-
pasoBaTtefbHbIMM  Knactepamm ceTteBoro LleHTpa pe-
CyPCO3dOEKTUBHBIX TEXHOOMMM, KOTOPbIM NAaHMpyeTca
Co34aTh B YHMBEPCUTETE B paMKax peanvsaumn Mporpam-
Mbl MOBBILIEHNA KOHKYPEHTOCMOCO6HOCTL. HeTelpe 6a3o-
BbIX K/lacTepa npegnonaraeTcs ChopMnMpoBaTh Ha OCHOBE
MHTerpaumm Hay4Ho-obpasoBaTesibHblx pecypcoB Ousm-
KO-TexHm4yeckoro mHctutyta (OTU), MHCcTUTyTa nprpoa-
HbIx pecypcoB (MMMP), IHepreTnyeckoro nHctutyTa (IHH),
NHCTUTYTA OU3MKM BLICOKMUX TexHonoruin (MOBT) un WH-
CTUTYTa Hepaspylawuiero kKoHtponsa (MHK). [IBa obecne-
UMBalOLLMX KnacTepa byayT co3gaHbl Ha 6ase MHCTuTyTa
KnbepHeTnkn (MK), MHCTUTYTa coumanbHo-ryMaHUTapHbIX
TexHonorn (UCI'T) m MHCTUTYTa passuTma cTpatermve-
CKOro napTHepcTBa W koMneTeHumn (MCMK) [1].

[na peanmzaumm lporpamMmbl HEO6X0AMMO yCoBep-
LLIEHCTBOBATbL CTPYKTYpY M cogepranme OO, ocyLlecTBuTb
MOAEPHM3ALMIO OENCTBYIOLLMX M Pa3paboTKy HOBbIX MPO-
rpamMM MOArOTOBKM KapOB B PaMKax 6a30BbIx KNacTepos:

— «be3onacHas cpefas (HepaspyLuaoLLMi KOHTPOSb M1
AVArHOCTWKa, MaTepyanbl ANA 3KCTPEManbHbIX YCI0BUIA,
YTUAN3ALMA BBITOBLIX 1 MPOMBILLIEHHBIX 0TX0A0B),

— «YCTonumMBan aHepreTuKar (TEXHOOM MM BbICOKOTEM-
nepaTypHoO CBEPXNPOBOAMMOCTM ANA SHEPreTUKM, AAep-
HOe 1 BOAOPOAHOE TOMIMBO HOBOIMO MOKOMEHUA, rMbpua-
HOe MoenMpoBaHve B 3HepreTuke, pecypcoadderTrBHan
reHepaums),

- «MeamumHCKana MHKeHepWs» (BUOMHKeHepHble Ma-
Tepuans M TEXHOMOrMKM, paavauMOHHble TexHonornm B
BUONHKEHEPUY, 31EKTPODM3MYECKME  BUOoMeaMLIMHCKME
KOMMMEKChbI),

— «Pecypcbl nnaHeTbl» (pecypcoadderTrBHOe Heapo-
Nob30BaHWe, YMCTasa BoAa, «3e/1eHast» XUMUA),

a TaKkKe obecnevmBatoLLVX KNacTepos:

— «KOrHUTVIBHBIE CUCTEMBI U TENEKOMMYHUKALMM» (KOr=
HUTVBHbBIE MPOrpaMMHO-annapaTHele KOMMIeKckl, 6ecnpo-
BOAHbIE TE1EKOMMYHMKALMOHHBIE CUCTEMBI 1 TEXHOMOM M),

— «CoumanbHo-ryMaHUTapHbIe TeXHOAOMMM MHMKEeHep-
HOWM OeATeNbHOCTW» (CoUMabHO-TYMaHWUTAPHbIN KOHTEKCT
WNHEeHepHON AeATebHOCTI, MeXaHW3Mbl BO3HMKHOBEHMA
TEXHWNYECKMX MHHOBAaLMM 1 GOPMUPOBAHME UHMKEHEPHOO
npeasuaeHNA).

B OueHks
KOHKUpeHToCcnocobHoCTum
o0bposSobaTeAnbHbBLIX
NporpaMM

[na ouerkn cooteeTcTBmA OO 6akanaspmata 1 cne-
LumanuTeTa 3aaadam MporpaMmbl paspabotaHa MeToanKka,
OCHOBaHHaA Ha MOHWTOPWHIE BOCTPEHOBAHHOCTM M 3=

GEKTMBHOCTM peanm3aLm 06pa3oBaTeslbHbIX MPOrPaMM.

OueHKa KoHKkypeHTocrnocobHocT OOl npom3BoamTCA
no 6 MHAMKATOPaM, Kaxabli M3 KOTOPbIX COCTOUT 13 04~
HOMO MM HECKOSBbKMX MoKasaTesnien. AKTYaslbHOCTb Mpo-
rpamMmbl OLIEHMBAETCA COOTBETCTBMEM HampaBfeHusa 1am
creumanbHOCTV MOArOTOBKM MpUopUTeTaM ModepHM3a-
UMM M TEXHOOMMYECKOr0 PasBUTUA DPOCCUIMCKOM 3KOHO-
MUK (PacnopsreHne MpaButensctea PO N2 1944-p ot
03.11.2011 r.), a TaKke Knactepam LleHTpa npeBocxod-
cTBa «Pecypco3pdeKTmBHbIe TEXHOIOMMM», CO30aBaeMoro
B YHMBEpcuTeTe. MacluTabHOCTb 1 pecypco3ddeKTUBHOCTb
OOl oueHVBaETCA KOMYeCTBOM CTYAEHTOB, MPUHATBIX
Ha MepBbIM KypC, M COXPaHHOCTBIO KOHTMHreHTa. BocTpe-
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MexayHapoaHoe npusHaHWe obpasoBaTesibHOM npo-
rpaMMbl  OLIEHMBAETCA KOMMYECTBOM MPUBEYEHHBIX
MHOCTPaHHLIX NperiogasaTeneli U CTy4eHTOB.

60BaHHOCTb M KadecTBo peasm3aumn OOM onpepenseT-
CA KOHKYPCOM MpW MpVEME Ha MepBbIt Kypc, MPOXOAHbIM
1N cpeagHuM b6annoM EM3, KomyecTBoM CTyAEeHTOB Mpo-
rpammbl, 0HYYAIOLLMXCA B CUCTEME 3/IMTHOMO TEXHUUYECKO-
ro obpasoBaHuA (3TO), a TakKe KoIMYeCTBOM CTYAEHTOB,
YYaCTBYIOLLMX B MpoOrpaMmax MerayHapoaHOM akaaemm-
YecKor MobubHOCTW. MoTeHLMan BeinycKaloLLen kadeapsbl
onpeaenaeTca AOCTUHKEHUAMN COTPYAHMKOB B HAy4HO-06-
pasoBaresibHoi chepe 1 obecneyveHHocTio 00T Kypcamm
Ha aHMMINCKOM A3bIKe. MeayHapoaHoe NpM3HaHme obpa-
30BaTesIbHOM NporpamMMbl OLIEHMBAETCA KOMIMHECTBOM Mpui-
BfIEYEHHbBIX MHOCTPaHHbIX MpenoaaBaTenet U CTydeHTOB.
Takum 0bpasom, paspaboTaHHaA MeToAMKaA 3adaeT 4ocTa-
TOYHO BbICOKYIO «M1aHKy» BOCTPEHOBAHHOCTU 1 3O (EKTMB-
HOCTW 0bpasoBaTeslbHbIX MPOrpaMM 1 HKeCTKME KpUTepum
oueHkn OOIN, cootBeTcTBYIOWME [1porpaMme MoBbiLLEHNA
KOHKYPEeHTOCMOCOBHOCTM YHMBEPCUTETA.

Mo KarkaoMy MokasaTenio onpeaenseTca PenTUHro-
Bbli 6an OCHOBHOM 0bpa3oBaTesibHOM Mporpammbl. 1o
yCpeaHeHHbIM MoKasaTtensaM C y4eTOM BeCOoBbIX KO3QdUM-
LIMEHTOB pacCyMTLIBAETCA UTOrOBOE 3HAYeHWe perTuHra
OOT1, KoTopoe ABMAETCA OCHOBaHMEM A8 OTHeCeHWs 06-
pas3oBaTebHOM NPOrpamMMbl K OHOM U3 Tpex KaTeropum:
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B AppPpraisal of
compeftitiveness of
educational programmes

Special methods have been developed to appraise if the
bachelor’'s and specialty MEPs comply with the objectives of
the Programme. The methods are based on the monitoring
of rele-vancy and efficiency of educational programmes.

The competitiveness of the MEP is appraised with
six indicators, each comprising several parameters. The
programme relevancy is appraised by estimating if the
programme complies with the priorities of the technical
development of the Russian economics and the clusters
of the upcoming Excellence Centre. The popularity of a
MEP and quality of its implementation are determined
by the number of applicants, passing and average entry
grade, number of students in the Elite Engineering Edu-
cation programme and the number of students involved
in the international academic mobility programmes. The
administering department’s potential depends on aca-
demic achievements of its staff and availability of cours-
es taught in English. The international recognition of the
educational programme is estimated by the number of
involved international instructors and students. Therefore,
the developed methods set a high standard of relevancy
and efficiency of educational programmes and rigid criteria
for appraisal of the MEP.

The score of the MEP is determined for each indicator.
Then the final value of the MEP ranking is calculated, on
the basis of which the educational programme is ranked
as competitive, risk’ (with some evidence of being uncom-
petitive) or uncompetitive.

The estimation of 55 current TPU programmes under
these methods showed that only eight MEPs can be consid-
ered competitive, among which the bachelor programmes
“Electric Power Engineering and Technology,” “Nuclear
Physics and Technology,” “Thermal Power and Heat Engi-
neering,” “Instrument Engineering” and some others.

33 MEPs were classified as belonging to the ‘risk’
group, for example, the bachelor's programmes “Stan-

dardization and Metrology,” “Mechanical Engineering” and
some others. 14 MEPs were found to be uncompetitive.
These are mainly humanitarian and social-economic edu-
cational programmes and some engineering ones.

Following the results of monitoring and appraisal of
competitiveness, some decisions will be taken to alter the
list of MEPs involved in preparation of bachelors and spe-
cialists. The institutes’ structure may be further optimized
and main education programmes may be assigned to dif-
ferent university subdivisions. As a result, the university’s
resources will be reallocated so that new bachelor's and
specialty programmes could be created and current pro-
grammes could be updated. Such programmes will be rel-
evant and efficient in the context of the TPU Competi-tive-
ness Programme. Similar techniques are being developed
to appraise competitiveness of master’'s degree MEPs.

B Iimprovement of engineering
education content

Successful implementation of the Programme de-
mands both changes in the list of MEPs and the content
of main education programmes in engineering areas.
Modern engineers need to be able to develop and apply
new technologies solving global sustainable development
problems, and, therefore, they are required to both pos-
sess proficiency in STEM (science, technology, en-gineering
mathematics) subjects and be socially oriented so that to
understand the impact of their engineering activity on the
society and environment.

Renowned experts see the role of the engineer as that
of a “systems architect of complex technical, social, eco-
nomic, and political systems capable of addressing the
global challenges we now face.» [2] Such engineers must
not only be applied scientists who are capable of predict-
ing, creating, and applying the new technologies, but also
organizational leaders and project managers capable of
explaining complex technical issues directly to the public.

The preparation of new-generation engineers requires
reviewing goals, outcomes and content of engineering ed-
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KOHKYPEHTOCNOCOOHa, MMEEeT MpW3HAKM HEKOHKYPEeHTO-
CMocobHOCTM (Fpynna pucKa), HEKOHKYPEHTOCNOoCobHa.

Ha ocHoBaHWMM OLIEHKM MO NpVIBEAEHHOM MeToAMKe 55
aencteyiolmx B TMY obpasoBaTesnbHbIX NPOrpamMM Mnof-
rOTOBKM HakanaBpoB M CMEeLmManMCcToB KOHKYPEHTOCMNO-
COBHBIMM HA CeroAHALLHMM AeHb Npr3HaHbl b 8 00T
AToroBoe 3HaueHWe perTMHra 06pa3oBaTeslbHbIX Mpo-
rpamM, BKIIOYEHHbIX B AaHHYI rpynny, npeBbicino 50 %
MaKC1MasibHO BO3MOMKHOM OLIeHKM. Cpeam HX MPOrpamMmel
MOArOTOBKM 6aKkanaBpoB MO HampaBieHWAM «31eKTpo-
3HepreTViKa 1 3/1eKTPOTeXHMKA», «AAepHble G13VKa 1 Tex-
HOMOMM», «Tenno3HepreTMKa M TeMAoTeXHMKa», «[1prnbo-
POCTPOEHME» M PAL APYIUX.

B rpynne pucka ¢ npr3HakaMm HeKOHKYpEeHTOCNoco6-
HOCTM OKasanmck 33 00N (ot 20 Ao 50 % MakcManb-
HOro pentuHra). OTHOCUTENbHO HU3KMA PeNTUHT UMEoT
nNporpamMMbl MOArOTOBKM HaKanaBpoB MO HanpaBAeHWAM
«CTaHgapTv3auma 1 MeTponoris», «MallumMHOCTPOEHME>,
«TexHonornyeckre MaluvHbl 1 060pya0BaHMEs. HeKoHKY-
PEeHTOCMOCOOHbIMIN Mpu3HaHbl 14 O0[, perTUHN KOTOPbIX
He npeBbicnn 20 % MakcMManbHO BO3MOMKHOMO. 37O, B
OCHOBHOM, 06pa3oBaTesibHble MPOrpaMMbl Mo FyMaHuTap-
HbIM 1 COLIMANBbHO-3KOHOMMYECKNM HaNpPaBAEHWAM, a TaK-
e pAd NPorpamMM Mo TeXHUHYECKMM HarnpasieHnaM.

[0 TOraM MOHUTOPWHIA 1 OLIEHKM KOHKYDPEHTOCMNOC06-
HOCTW ByayT MPVHATHLI PELLEHWA, HanpaBeHHbIe Ha V3Me-
HeHne HomeHKnatypbl OOM MoAroTOBKM B yHMBEPCUTETE
6aKanaBpoB M CNeuManmMcToB. He ncknoyaoTca gansHen-
lWaA onTUMM3aLMa CTPYKTYPbl MHCTUTYTOB (YKpynHeHne
kadeadp), a TaKKe HOBble PeLLeHWs Mo 3aKpenseHMio oc-
HOBHbIX 0bpasoBaTe/bHbIX MPOrpaMM 3a NoapasaeneHn-
AMN yHVBEPCMTETA (Hay4YHO-0bpa3oBaTebHBIMU U yyeb-
HbIMM MHCTUTYTamy, Kadedpamm). B pesynbTarte pecypch
yHVBepcuTeTa byayT nepepacnpeneneHsl B MOAb3y CO3-
AaHWMA HOBbIX M MOAEPHM3ALMM CYLLIECTBYIOLLIMX 0bpa3oBa-
TesbHbIX MporpamMM 6akanaepvata 1 cneuvanmTeTa, BOC-
TpeboBaHHbIX M 3OOEKTMBHBIX C TOUKM 3pEHNA peanm3aLim
MporpamMmbl  MOBLILLEHNA KOHKYpeHTocrnocobHocTn  TI1Y.
AHanornyHaa MeTogmka paspabaTbiBaeTca ANA OLeHKM
KOHKypeHTocnocobHocT 00N Ha ypoBHE MarncTpaTypel.

B CobepweHCTBOoBaoHUMe
cCoAepPXaAHMA MHXeHepHOoro
obpao=2o0baHuMAa

C uenblo ycnewHon peamv3aumn lNporpammel nepe-
CMaTpviBaeTCcA He TOMbKo HoMeHKnatypa OO, Ho u co-
OepXaHMe OCHOBHbIX 06pa30BaTeslbHblX MPOrpaMM Mo
TEXHUYECKMM HanpaBnervaM. [na pelleHnA 3adady co3-
O3HVIA 1 MPUMEHEHMA HOBOVI TEXHVIKM 1 TEXHOIOTUN, pe-
Lalowyx rnobanebHsle NpobnemMel YenoBevecTsa Ha nyTu
K YCTOMYMBOMY Pa3BUTWIO, COBPEMEHHBIE WHMKEHepbl
OO/MKHbI MMeTb He TOMbKO COOTBETCTBYIOWY0 nMpodec-
CMOHASBHYIO MOAFOTOBKY B 06/1aCTV €CTECTBEHHbBIX HAYK,
MaTeMaTuKK, TexHWKM 1 TexHonorni (STEM - science,
technology, engineering, mathematics). BbinycKHWKM
VHKEHEePHbIX MPOrpaMM A0/MKHbI ObITb COLMANbHO opu-
EeHTVPOBaHbI: F1yBOKO 0CO3HABATb BAMAHWE Pe3ybTaToB
CBOEN AeATeNbHOCTY Ha 06LLECTBO M OKpYaloLLylo cpeay,
BHEAPATb TEXHWYECKMEe WHHOBAUMM, HarmpasfeHHble Ha
MO3UTUBHbIE M3MEHEHWA B HI3HM YeNoBeEKa.

ABTOPUTETHBIE 3KCMEPTHl ONPeaenAlT Pofb VHKeHe-
poB B XX| BEKE KaK apXMTEKTOPOB KOMMIEKCHbIX TEXHMYe-
CKVIX, COLMAITBHBIX, 3KOHOMUYECKVIX M MOSIUTUHECKMX CUCTEM,
0TBEYAIOLLMX HA COBPEMEHHbIE M106a/1bHble BbI30BbI, CTOA-
Live nepeq YenoBeYvecTBOM [2]. Takme MHHKeHepbl 40K~
Hbl ObITb FOTOBLI K pa3paboTke 1 BHeAPEHMI0 TEXHONOM I,
KOTOpbIe byayT GOpMMPOBaTL Halle byayllee. VIHKeHepsl
OOMHKHbI BbITb HE TOBKO MPUKNaAHBIMU MCCNeaoBaTens-
MM, CMOCOBHLIMM MpeaBMaeTb, CO34aBaTb U MPUMEHATb
HOBbIE TEXHO/10MMM, HO BbITb TaKKe opraH13aTopamu, Npo-
EKTHBIMN MeHeXKepamu 1 aKTVBHBIMY KOMMYHMKATOPamu,
CNOCOBHBIMM 0BEPUTENBHO AOHECTV A0 LUMPOKON 0bLLe-
CTBEHHOCTM CyTb UMEIOLLIMX MECTO KOMMIEKCHbIX MHHEeHep-
HbIX MP06/1EM W MpeAnaraeMblX METOA0B VX PELLeHNA.

Ha ocHoBaHWM oLeHKM Mo npvBeaeHHOM MeToauKe 55
nevicreyiowmx B TMY obpasoBartesibHbIX NporpaMm nog-
roToBKM 6aKanaBpoB M CMELMaNIMCTOB KOHKYPEHTOCMo-
CO6HbIMM Ha CeroAHALIHMI AeHb NpU3HaHbI iMwb 8 O0M.




COBEPLLUEHCTBOBAHWME CTPYKTYPbl M COAEPHAHNA OBPA30BATE/IbHbBIX MPOTPAMM —
OCHOBA MNOBBIWEHNA KOHKYPEHTOCMOCOBHOCTN YHMBEPCUTETA

N2 19 2014

ucation. We must develop new educational programmes
aimed at developing professional competencies and per-
sonal qualities of future engineers which will help them
face new challenges. To achieve this, we need to reshape
engineering education as a complex of means to both de-
velop professional competencies of graduates and their
personal qualities and attitudes, such as motivation for
solving new problems, social responsibility and other uni-
versal competencies [2].

When we design new programmes for preparation of
engineers of the future, we need to embed in curricula
natural science, mathematical, technical, humanitarian
and social economic information, and pay enough atten-
tion to the hands-on application of such knowledge by
stu-dents in their learning activity. This approach is espe-
cially important for preparation of graduates to innovation
engineering activity.

The CDIO (Conceive, Design, Implement, Operate) con-
cept developed at the Massachusetts Institute of Tech-
nology is one of the innovative tendencies of engineering
education. Currently this concept is being implemented in
over 100 engineering universities worldwide. Tomsk Poly-
technic University adopted this concept in 2011 and was
the first among Russian universities to have participated
in the CDIO Initiative.

The international CDIO Initiative is aimed at solving the
illusory contradiction between theory and practice in engi-
neering education. According to the CDIO vision, modern-
ization of engineering education is based on preparation of
graduates to complex engineering activity which includes:

- study of expectations to engineering products and
possibilities to meet them and planning the manufacture
process (Conceive);

- designing engineering products on the basis of disci-
plinary and interdisciplinary approach (Design);

- manufacture, integration, testing and certification of
engineering products (Implement),

- application, management and disposal of engineer-
ing products (Operate).

The concept is based on two documents, CDIO Sylla-
bus and CDIO Standards. CDIO Syllabus defines the de-
mands to the outcome of educational programmes, which
are covered on four levels. This effective approach allows
the developers of MEPs to successfully realise the com-
petence approach. CDIO Standards describe the philoso-
phy of preparation of graduates to complex engineering

activity, set requirements to syllabus design, educational
environment, methods of teaching, professional compe-
tences and pedagogical skills of instructors, thus helping
solve three fundamental problems: planning, achievement
and assessment of outcome of educational programmes.

In 2012, Standards and guidelines for quality assur-
ance of MEPs for bachelor’s, master’s and specialist’s
programmes in priority areas of development of Tomsk
Polytechnic University were updated with the require-
ments of CDIO Standards [4]. Currently the bachelor’s pro-
grammes in TPU in three priority areas are being holisti-
cally updated in the context of the CDIO concept.

The 2013-2020 Competitiveness Programme pro-
vides for wider application of CDIO Standards and other
international standards of engineering education. In par-
ticular, 2014 will see complex modemisation of six other
most competitive bachelor's MEPs on the basis of the CDIO
Standards: “Nuclear Physics and Technologies,” “Heat En-
gineering and Technology,” “Instrument Making,” “Material
Science and Materials Engineering,” “Information Systems
and Tech-nologies,” and “Oil and Gas Engineering.”
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[nA MOArOTOBKM MHMEHEPOB HOBOMO MOKOMIEHWNA He-
06X0AMMO MepecMoTPEeTb Len, pesynbTaThl M Codepra-
HVe WHXKeHepHoro obpasoBaHuA. CrnegyeT paspaboTtatb
1 CrPOEKTMPOBATL HOBbIE 0OPA30BaTESIbHbIE MPOrPaMMbI,
HanpaBfAeHHble Ha GOPMMPOBaHME TaKMX MPOGEeCcoHab-
HbIX KOMMETEHUMIA 1 IMYHOCTHBIX KQYeCTB ByayLLUMX MHKe-
HepoB, KOTOPbIE MOMOIYT 1M B PELLEHMM YNIOMAHYTHIX Bbile
3agad. [Ans 3Toro LenecoobpasHo 3aHOBO NMEpeoCMbICNTb
MHXKEeHepHoe 06pa3oBaHMe KaKk COBOKYMHOCTb 06yYeHVs,
obecneurBaioLLero pesynsTathl B B1AE NPOdeccroHaslb-
HbIX KOMMETEeHLMM BbIMYCKHUKOB, M BOCMUTAHWUA, Pe3ysib-
TaTOM KOTOPOro ABMAeTCA GOPMUPOBaHME UX NMHYHOCTHBIX
Ka4ecTB, TakMX Kak MOTVBAUMA HA pelleHre 3adady, coum-
anbHan 0TBETCTBEHHOCTb M APYriX, CBA3AHHBIX C MOHATVEM
YHMBEPCA/TbHbIX (0OLLEKYBTYPHBIX) KOMNeTeHUW [2].

OaHOM M3 coBpeMeHHbIX TeHAEHUMN pasBUTUA UHXKe-
HepHoOro 06pa3oBaHWNA AB/MIAETCA peasM3auuA  KOH-
uenuun CDIO (Conceive, Design, Implement, Operate),
pa3spaboTaHHoi B BeayLueM TexHUYeCKoM By3e — Macca-
YYCETCKOM TeXHosorM4eckoM nHcTutyTe (Massachusetts
Institute of Technology, CLLA).

MpoeKTVpysa HoBble 06pa3oBaTes/bHLIE MPOrpaMMbl
0718 NoAroTOBKM MHKeHepoB byayLlero, abconioTHO Heob-
XOAMMO MHTEerpypoBaTh B yYebHbIX MiaHax ecTecTBeHHo-
Hay4Hble, MaTtemMaT4eckre, TeXHUYeck1e, ryMaH1TapHble
N COUMANBbHO-3KOHOMUYECKME 3HAHWSA, YOeNATb BHMMaHME
MPaKTU4eCKOM AeATebHOCTM CTYAEHTOB MO MX KOMMAEKC-
HOMY MPUMEHEHWMIO YXKe B Mpouecce 0bydeHms. 3TO 0Co-
6eHHO HeobxoAMMo A1A NoAr0TOBKM BbIMyCKHWKOB, Npen-
MYLLIECTBEHHO MaricTepCKMX NporpamMM, K MHHOBALMOHHON
NHKEHEePHOM AeATeNbHOCTK, TpebyloLLen Ana peLleHna 3a-
0ay KOMNeTeHLMI B Pa3NYHbIX 06/1aCTAX 3HAHNI.

™

OAHOM 13 COBPEeMEHHbIX TeHOAEHUMM PasBUTUA UHMKe-
HepHoro 0bpa3oBaHMA ABNAETCA peanm3aums KoHUenumm
CDIO (Conceive, Design, Implement, Operate), pas-
paboTaHHOM B BeAYLLEM TEXHWYECKOM By3e — Maccady-
CeTCKOM TexHoMorn4eckoM WHCTUTyTe (Massachusetts
Institute of Technology, CLLIA) c y4acTvieM yyeHbIx, Npea-
CTaBuTenelt NPOMbILLIEHHOCTH, MHHEHEPOB 1 CTYAeHTOB
[3]. B HacTosLlee BpemA 3Ta KoHLUEeNuMA peanulyeTcs B
6onee 4eM 100 MHKEHEepPHbIX By3ax pas3fMyHbIX CTpaH
MMpa. TOMCKMIA NOMIUTEXHWUYECKUN YHUBEPCUTET «MPUHAN
Ha BOOPYXeHue» AaHHyto KoHuenumio B 2011 . 1 NepBbM
113 POCCUINCKIMX BY30B MPUCOEAMHUICA K MEXKAYHAPOAHOMY
npoekty CDIO Initiative.

MerkayHapoaHbin NpoekT CDIO Initiative HanpasneH
Ha paspeLleHne KarkyLleroca NpoTMBOPeYMA M yCTaHoB-
JIEHME KOHCEHCYCa MeXay TEeopWEN U NPAKTUKOM B UHKe-
HepHoM 06pasoBaHum. OCHOBOM MogepHM3aumm 6a3oBoro
VHXEHEePHOro 06pa3oBaHMA COrlacHo KoHuenumn CDIO
ABNAGTCA MOArOTOBKA BbIMYCKHWKOB K KOMMAEKCHOM MH-
YKEHEPHOM AeATesIbHOCTW, KOTOpanA BKIIIOYAET:

— u3y4yeHue nomped&Hocmeli B NPOAYKTax NHKeHep-
HOW OeATenbHOCTN 1 BO3MOXCHOCMel VX yOoBneTBope-
HVA, NJIGHUPOBAHUe NPOV3BOACTBA MPOAYKLUMM — TeXHM-
YeCKMX 06BEKTOB, CUCTEM M TEXHOMOMMYECKMX MPOLIECCoB,
MPOEKTHLIN MeHeMeHT pa3paboTkM 1 Mpov3BOACTBa
npoayktos (Conceive),

— NpoeKmMuposaHue NPOAYKTOB WHKeHepHoW aed-
TESIbHOCTU Ha AMCUMMIMHAPHON 1Y MEeXAUCUMNAMHAPHON
ocHoBax (Design),

— Npou3809CcMBO NPOAYKTOB NHKEHEPHOM AeATe b=
HOCTW, B TOM 4MCie annapaTtypbl ¥ MporpaMmHoro obe-
CNeYeHMs, VX MHTerpauus, NPoBEpKa, UCMbITaHKe 1 CepTu-
dukauma (Implement),

— npuMeHeHue NMPOYKTOB NHKEHEePHOM AeATeNbHO-
CTW, YNPaBMIEHWE WX MM3HEHHBIM LIMKIOM 1 yTUAn3auma
(Operate).

KoHuenumA noaaepmBaeTcA ABYMA OCHOBaHWAMM:
CDIO Syllabus, onpegensaolwmM TpeboBaHMA K pesysb-
TaTaM 0CBOeHWA obpasoBaTefbHbIX nporpamm, 1 CDIO
Standards, 3apaouwymMm 6a30Bble TPEbOBAHWUA K MHMKe-
HepHbIM Mporpammam. [JoctomHctBoM CDIO  Syllabus
ABNAETCA TO, YTO TpeboBaHWA, NMpeabaBMsfeMble K pe-
3ybTataM NOArOTOBKM BbIMYCKHMKOB K MHXKEHepHoW de-
ATENbHOCTW, AEKOMMNO3MPYIOTCA Ha YeTblpex YPOBHAX. 3T
no3Bo/IAET MpenogaBatensaM — paspaboTtdymkam OO —
3QdEKTMBHO peann3oBaTb KOMMETEeHTHOCTHLIM MOAX04 —
AeTansHoO onpeaenATb UCXOAHble AaHHble ANnA MPOeKTU-
POBaHWA MPorpaMM B LEOM, CTaBMUTb U pellaTb 3aaum



COBEPLLUEHCTBOBAHWME CTPYKTYPbl M COAEPHAHNA OBPA30BATE/IbHbBIX MPOTPAMM —
OCHOBA MNOBBIWEHNA KOHKYPEHTOCMOCOBHOCTN YHMBEPCUTETA

N2 19 2014

The CDIO concept has been aligned with quality stan-
dards and accreditation criteria developed by the Inter-
national Engineering Alliance (IEA Graduate Attributes
and Professional Competences) and ENAEE (EUR-ACE
Framework Standards for Accreditation of Engineering
Programmes). Currently over 20 % of educational pro-
grammes delivered in the university have been accredited
internationally. It is expected that by 2020 at least 50 %
of the university’s educational programmes will be ac-
credited by leading international social and professional
organisations. In 2010, ten TPU MEPs will be accredited
in ABET (USA), ASIIN (Germany) and Association for En-
gineering Education of Russia against international stan-
dards EUR-ACE.

B Opftimication of educational
progrommes structure

To provide transparent and efficient use of research
and academic resources, the university plans further op-
timization of the MEP structure, harmonization of disci-
plines and reduction of schedules of the academic process
in all levels of higher education. The curricula in MEPs in
dif-ferent areas and specialties will consist of standard
educational modules. Since 2014, all TPU MEP curricula
will have a unified structure: harmonized natural science,

social humanitarian and general technical disciplines, gen-
eral university and interdisciplinary modules and various
types of internships, including pre-graduation internship
with preparation of the graduation thesis.

Practical training of graduates will be enhanced and in-
ternship will become longer. MEPs will be developed based
on the modular approach, which provides that senior stu-
dents will be mainly offered interdisciplinary educational
modules. Such modules will be largely autonomous due
to planning of holistic educational outcomes (competen-
cies) and content of educational materials. When MEPs
are planned at the bachelor's degree programmes level,
interdisciplinary modules will be included in curricula for
years 3-4, and when MEPs are planned for the master’s
degree programmes, interdisciplinary modules should be-
come main structural units in curriculum.

In 2011-2012 conference weeks were included in
academic calendars in the middle of autumn and spring
semesters, which made it possible to implement half-se-
mester educational modules with interim attestation dur-
ing conference weeks. Such schedule will allow teaching
staff to ensure better planning of their research work, in-
ternships to improve their professional compe-tencies and
participation in professional development programmes.

Starting from the 2014-2015 academic year, the univer-
sity will further develop learner-centered educational environ-
ment and academic freedoms by developing individual curri-
cula on the basis of the TPU Educational Resources Catalogue
available to all students irrespective of their specialty.

Students will be able to include in their individual cur-
ricula the subjects taught in English, modules of Elite En-
gineering Education system, military training, and optional
subjects, such as “The Russian Language and Speech Cul-
ture,” “Fundamentals of Resource Efficiency,”, “Engineering
Business Studies,” “Business Communication,” “Foreign
Language for Academic Mobility,” “Foreign Language for
Professional Purposes” and others.

B Priorities in improvement
of educational activities

In order to successfully implement the 2013-2020
TPU Competitiveness Programme, the TPU Academic
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B Hactosiwee BpeMs 6onee 20 % obpa3soBaTesibHbIX
nporpaMMm, peanunsyemMbix B YHUBEPCUTETE, UMEET MEe-
AYHapOAHYI0 akkpeguTaumio.

no pa3paboTke Moayen 1 OTAeNbHbIX AUCLMNAMH 0bpa-
30BaTesbHbIX MPOrpamMm.

CDIO Standards onpenensioT G1Iocopuio Mporpamm
MOArOTOBKM BbINYCKHMKOB K KOMMAEKCHOM WHXEHepHOM
[eATenbHOCTY, 3adailT TpeboBaHMA K GOPMMPOBAHMIO
y4ebHbIX M1aHoB, 0bpazoBaTesibHOM cpede By3a, MeToAam
N TEXHONOTVAM 06Yy4YeHs, MPODEeCCMOHATIbHBIM KOMMEeTeH-
UMAM M NefarornyeckoMy MacTepcTBy MperiogaBatenel,
MEeTO[aM OLEHKM Pe3ynNbTaToB 06yyeHmaA CTYAeHTOB M Mpo-
rpammbl B LiesioM. Takmm obpasom, CDIO Standards pnaiot
BO3MOMHOCTb Mpw npoekTrposaHmn OOI gate oTBeThHl Ha
TPW rNaBHbIX BOMpoca: «HMTO A0/KEeH yMeTb BbIMyCKHMK
MpOrpamMMbl?», «KaKk ero Hay4nTb 3TOMy?» U «Kak BbIMyCK-
HMK JOMKeH MPOAEMOHCTPVPOBATL CBOV YMeHWA, a npe-
noAasartesib OLUEHWUTb UX?». ITO 03HAYAeT pelleHWe Tpex
BaXKHEMLLVX 3a4a4: NNaHMPOBaHWA, AOCTUMHKEHMA 1 OLIEHKM
pe3yNbTATOB 0CBOEHVA 06PA30BaTESIbHLIX MPOrPaMM.

B 2012 r. «CTaHgapTbl 1 pyKOBOACTBA Mo obecneye-
HMIO KayecTBa OCHOBHbLIX 06pPA30BaTEMbHBLIX MPOrpaMm
noAroToBKM HakanaspoB, MArMCTPOB M CMeUManvcToB Nno
NPUOPUTETHLIM HANPaBAEHNAM Pa3BUTUA HauMOHAIBHOrO
MccneaoBaTeibCKoro TOMCKOrO MOSIUMTEXHWUHYECKOr0 YHW-
BEepcMTeTa» A0MOHEHbI TPEHOBAHNAMM MeAYHAPOAHbIX
CDIO Standards [4]. B HacTosALLee Bpema obpa3oBaTeslb-
Hble MporpamMMel MOArOTOBKM bakanaspoB B TIY no Tpem
MPVIOPUTETHBIM HampasfeHnAM MoAroTOBKM B 06/1aCTy
3MEKTPO3HEPrETUKM U INEKTPOTEXHMKM, XUMUHECKMX Tex-
HOOM M 1 MALLMHOCTPOEHWA NPOXOAAT KOMMAEKCHYIO MO-
[epHM3auUmMio B YacTv peanm3aumy KoHuenuyn CDIO.

European

Accreditation
of Engineering
Programmes

EUR-ACE®

[porpamMmoi  MOBLILLIEHWA  KOHKYPEHTOCMOCOHBHOCTM
TNY cpean MUPOBLIX Hay4YHO-0bpPa30BaTe bHbIX LIEHTPOB
B 2013-2020 rr. npeaycMOTPeHO pacluvpeHme npu-
MeHeHnsa CDIO Standards v ppyrux MesayHapodHbIX
CTaHOapPTOB MHMWEHepHoro obpasoBaHMA. B yacTHOCTK,
B 2014 r. nnaHvpyeTca KOMMNAeKcHaa ModepHv3auma Ha
ocHoBe CDIO Standards eule WecT HaMbonee KoHKy-
peHTocnocobHbix OO bakanaspuata no HanpasAeHWAM:
«AgepHble dM3nKka u TexHonorums (OTU), «TennoaHep-
retmka w TennoTexHuka» (IHWH), «pnbopoctpoeHmes
(MHK), «MaTepmnanoseneHme 1 TEXHONOMM MaTEPUANoB»
(MDBT), «MHPOPMaLMOHHBIE CUCTEMBI M TEXHOOM MW (MK),
«HedTerazosoe aeno» (MMP).

KoHuenuma CDIO cornacoBaHa co ctaHgapTamy Kade-
CTBa 1 KpUTEPUAMM NPOGECCMOHANBHO-0BLLIECTBEHHOM aK-
KpeauTaumy 0bpasoBaTesibHbIX MPorpamMM B 061acT Tex-
HUKW 1 TexHonorni, paspaboTaHHbIMM MerayHapoaHbIM
MHKeHepHbIM anbaHcoM [EA (IEA Graduate Attributes
and Professional Competences) 1 EBponeiickol cetbto
Mo aKkKpeauTaumMM WHKeHepHoro obpasoBaHva ENAEE
(EUR-ACE Framework Standards for Accreditation of
Engineering Programmes). B HacToAllee BpemA 6onee
20 9% obpazoBaTesnbHbIX MPOrpaMM, PeaM3yemMblX B YHMU-
BepcuTeTe, MMEeT MexayHapoaHylo arkpeamTaumio. Mna-
HupyeTcs, uto K 2020 r. He MeHee 50 % obpa3oBaTesibHbIX
nporpamM yHMBepcu1TeTa byayT akKpeauToBaHbl BegyLy-
MM MeaOyHapoAHbIMM 06LLECTBEHHO-NPOdeCcCcroHabHbI-
MW opranm3aumamm. B 2014 r. 10 00N Ty 6yayTt npo-
XOAMTb MerwayHapoaHylo akkpeamTaumio B ABET (CLLA),
ASIIN (T'epMaHna) 1 Accoumaumm MHKeHepHoro obpas3oBa-
HMA Poccum no eBponenckum ctaHgapTam EUR-ACE.

EHONnTmMMmMsBSauma CTpUKTUPbI
O0bposobaoTeAnbHLIX
NPOrpaMmM

[1nA obecneveHmA OTKPLITOCTM 1 3GGEKTUBHOIO MCMOSb-
30BaHMA HAay4YHO-06PA30BaATE bHLIX PECYPCOB B YHMBEPCU-
TeTe MAaHMPYeTCA OabHenwan onTUMM3aUmA CTPYKTYPbI
00MN, yH1PMKaUMA ANCUMMIMH U COKPALLIEHMe KOMYecTBa
NMHEMHBIX FPadVKoB y4ebHOro npoLecca Ha BCex YPOBHAX
BbICLLEr0 0bpasoBaHva (bakanaepuar — 2, cneujanmreT —
3, MarucTpatypa — 2, acnvpaHTypa — 1). YuebHble nnaHbl
00N Mo pasMYHbIM HaMPaBMEHVAM M CNeLMaNIbHOCTAM
noAroToBKM OyayT COCTOATb M3 CTaHAapTHbIX 06pasosa-
TenbHbix Mogynen. C 2014 r. B yHMBepcu1TeTEe BBOAMTCA
eanHanA CTpyKTypa y4ebHbix nnaHos OOTMT: yHudMUMpoBaH-
Hble eCcTecTBeHHOHAay4Hble, COLMABHO-TYMaHUTapHble 1
obLLeTEXHMYEeCKMe AMCUMMMHDI, OBLLeyHBEPCUTETCKIE U
MEXAUCUMMIIMHAPHBIE MOAY/M, @ TaKKe PasMyHoro B1aa
NMPaKTVKK, B TOM YncSie NpeaamnioMHan NpakTika ¢ Beinos-
HEeHVIeM BbIMyCKHOM KBATMOMKALMOHHOM PaboTbl.

Engineering
Accreditation
Commission

\"\.\Studiengang’,/"
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Board approved the main priorities in improvement of
educational activities in 2013-2014 academic year:

— marketing research of labour and educational ser-
vices markets; monitoring and assessment of MEPs com-
petitiveness;

— modernization of MEPs in compliance with the Fed-
eral State Educational Standard;

— development and implementation of authentic edu-
cational programmes in areas of research and academic
clusters, including in collaboration with leading Russian
and Tomsk universities (UniTomsk);

— establishment of active recruiting system to engage
talented prospective and current students at all levels;

— establishment of E-learning Institute, development
of electronic resources, use of MOOCs (EdX, Coursera) to
improve efficiency and quality of the academic process;

— improvement of educational process management
using informational programme complexes (e.g. “MEP
fund,” “MEP design,” “Holistic disciplines” etc.);

— promotion of engagement of companies and organi-
zations (agreement of MEPs with strategic employers and
students, organization of internships in leading compa-
nies, employment of at least 90 % of graduates, improve-
ment of continuing professional education programmes);

— improvement of learming and teaching of English for
professional purposes, also via MOOCs; development and
delivery of MEPs in English;

— development of network and Double Degree mas-
ter's programmes in collaboration with leading interna-
tional universities;

— promotion of international academic mobility of the
TPU teaching staff and students, engagement of interna-
tional instructors and students.

B Authentic educational
proagroammes iNn complieance
with international stondards

One of the priority areas of the university’s develop-
ment in the context of the Competitiveness Programme
consists in the development of authentic educational pro-
grammes in com-pliance with international standards in
the activity areas of the clusters of the upcoming Centre
for Resource Efficient Technologies. It is expected that the
developed programmes will have no analogues in Russia.
They will be necessary for preparation of high-end profes-
sionals who are needed in high technology and resource
efficiency industries. The high quality of the programmes
will be assured by engaging the best research and aca-
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MpegyCcMOTPEHO CyLLEeCTBEHHOE YyCUMIeHWe MpaxTuye-
CKOWM MOArOTOBKM BbIMYCKHWKOB U yBENMYEHVe OUTeNb-
HOCTW MPaKTWMK Ha MpoV3BOACTBe: B 6akanaspvarte — A0
18-24 Hepenb, cneupanuteTe — Ao 34-46 Hegenb, Ma-
rmcTpatype — Ao 22-28 Hegenb. lNpoekTmpoanme 00T
6akanaspuata, GopmvpoBaHMe y4ebHbIX MIaHoB M op-
raHM3auma y4ebHoro mpouecca ¢ 2014 r. nnaHvpyeTca B
pamkax 11 yKpynHeHHbIX rpynn HanpasaeHuin NoaroTOBKM
(no HoBoMy Mepeurio 2013 r.). Ha 1-2 Kypcax obydeHue
6yaeT ocyLLecTBAATLCA M0 eaAVMHOMY y4ebHoMyY NaaHy AnA
rpynnbl HANPaBAeHWA, Ha 3 Kypce — Mo y4ebHOMy naaHy
HanpasneHVsA, a Ha 4 Kypce — No y4ebHOMy MnaHy, yumTbl-
BatoLLeMy Npodunab NOArOTOBKM B PaMKax HanpasieHuA.

3aHATOCTb Npenoaasartesei B TeUeHMe iNLLb MNOJIOBUHLI
ceMecTpa Mo3BOMUT UM fyulle CraHMpoBaTh Hay4HO-
nccnepoBaTesnbCKylo paboTy, CTarKMPOBKU HA Npeanpus-
TUAX C Liefibio COBEPLUEHCTBOBAHMA MPOgeccroHabHbIX
KOMMETEHLIMI, & TaK¥Ke yyacTve B NporpaMMax rnosbiiue-
HUA NegarorMyeckoro MacTepcTea.

MpoekTnpoBaHme OOl byaeT BbINOMHATLCA MO MO-
OYNBHOMY MPUHLMMY, KOTOPbIA MpeanonaraeT 0CBOeHWe
Ha CTapwmMxX Kypcax MpevMyLLeCTBEHHO Memaucumnav-
HapHbIX 06pa3oBaTesbHbIX MOAY/1eN, B 3HAUUTEIbHOM CTe-
MeHV aBTOHOMHBIX 3a CYeT MIaHMPOBAHWA KOMIIEKCHbIX
pe3ynbTaToB 00y4YeHWA (KOMMeTeHUMn) M codepanma
yyebHoro Mateprana, obecnedvsatoLLero GopMmpoBaHme
3aBepLUeHHbIX Pe3ysbTaToB, MMEeIOLLMX CaMOCTOATESbHYI0
LIeHHOCTb. lNpn npoekTrpoBaHmuy OOM Ha ypoBHe 6aKa-
naepuata MexamcuMnavHapHsle Modyam 6yayT BKIO-
4aTbCA B yyebHble MnaHbl Ha 3—4 Kypcax, a Npv Npoek-
TmpoBaHuM OOTT MarncTpatypbl  MexaucUMnIMHapHsie
MOAY M AOMHKHbBI CTATh OCHOBHBIMU CTPYKTYPHBIMNA eAVHN-
Liamu y4ebHbIX NAaHoB.

BeegeHne ¢ 2011\12 y4yebHOro roga B SMHEMHbIE
rpadvkm y4ebHoro npouecca B TIMY KoHdepeHU-Heaenb
B CepeaViHe OCeHHEero ¥ BeCEeHHero CemecTpoB CO34aso
NpeanocelikM ANA NMPOEeKTUPOBaHMA W peanm3aumm no-
fTlyCemMecTpoBbIX 06pa3oBaTeslsHblX MoAyner C npome-
YYTOYHOM aTTecTaumert B nepuvon KoHdepeHu-Heaesb.
3aHATOCTb MpenogaBateniei B TeYeHWe Nillb NOA0BUHbI
cemMecTpa no3BosIUT UM Ny4Llle CriaHMpoBaTb Hay4YHO-UC-
CneaoBaTenbCKyio paboTy, CTAXKMPOBKM HA NMpeanpUATUAX
C Uesblo COBEPLUeHCTBOBAHWA MPOGECCUOHANBHBIX KOM-
neTeHUMn, a TakKe ydacTie B MporpamMmax MoBbiLeHNUA
nefarorn4eckoro MacTepcTaa.

C 2014\15 yyebHoro roga B yHMBEPCUTETE NAAHMPY-
eTcA danbHenwee pasBuTie MYHOCTHO OpUIeHTMPOBaH-
HOM 06pasoBaTeslbHOM Cpedbl M akageMnyeckmx cBoboa
3a c4eT GOPMMPOBaHMA MHAVBUAYANBHLIX yYebHbIX nna-
HOB CTYOEHTOB Ha OcHOoBe Kartanora obpa3oBaTefibHbX
pecypcos TI1Y, OTKPLITOro AnA BCeX CTYAEHTOB He3aBucu-
MO OT HaMpas/eHVA 1 CNeLnanbHOCTV MOArOTOBKM.

CTygeHThl 6akanaBpvata M cneuvanuTeTa CMoryT
BK/IOYATb B CBOW MHAMBMAYANbHBIE MaHbl ANCLUMNINHDI,
peanmsyemble Ha aHrMMCKOM A3blKe, MO4Y/IM CUCTEMBI
JTO (1-8 cemecTpbl), BOBHHYIO MoAroToBKy (30 KpeanTos
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demic TPU resources, and cooperation with leading Rus-
sian and foreign universities. The best results are expected
to be achieved through development of implementation
of collaborative (including Double Degree) programmes
developed in liaison with leading international universities.

Currently TPU is implementing 10 master's degree
programmes in collaboration with the universities of Great
Britain, Germany, France and the Czech Republic. In 2014,
thirteen new master’s programmes are expected to be de-
veloped in priority areas of the TPU Centre for Resource
Efficient Technologies together with international partner
universities.

The “Safe Environment” programme will offer new
master’'s programmes in materials studies and nanotech-
nologies (Institute of High Technology Physics/Universite
Joseph Fourier, France), non-destructive testing (Institute
of Non-Destructive Testing/Diu Dresden International
University, Germany), technosphere safety (Institute of
Non-Destructive Testing/Lappeenranta University of Tech-
nology, Finland) and nuclear and technology control and
monitoring (Institute of Physics and Technology/Texas A&M
University, USA). The “Sustainable Power Engineering” pro-
gramme will offer master’s programmes in nuclear power
plants (Institute of Physics and Technology/Technische Uni-
versitat Munchen, Germany) and power engineering (Insti-
tute of Power Engineering/SUPELEC 1 INPG, France).

The “Medical Engineering» programme will provide for
the development of a collaborative master’s programme
in materials study and technologies of medical compo-
sition materials (Institute of High Technology Physics/
Technische Univeritat Berlin, Germany). The “Earth’s Re-
sources” programme will offer two new master’s degree
programmes in oil and gas studies in collaboration with
Newcastle University (development and operation of off-
shore oil and gas fields) and Heriot Watt University (UK)
(oil and gas field infrastructure development).

The “Cognitive Systems and Telecommunications” pro-

gramme provides for the development of two collabora-
tive master's degree programmes in informatics (Institute
of Cybernet-ics/Technische Universitat Munchen, Germa-
ny) and software (Institute of Cybernetics/City University
London, UK). The authors of the programme “Social and
Humanitarial Technologies in Engineering” are developing
the master's degree programme in systems engineering
(Institute of Humanities, Social Sciences and Technologies
/TUDelft, Netherlands).

In 2014, TPU will also develop and implement the
professional development programmes in English for TPU
staff in collaboration with international and Russian uni-
versities in such fields as enhancement of professional
competence in research and pedagogical activity (Institute
of Strategic Partnership and Competences Development
/University of Southamton, UK) and application of the
CDIO concept to improve engineering education (Institute
of Strategic Partnership and Competences Development
/Skolkovo Instutute of Science and Technology in liason
with the universities involved in the CDIO Initiative).
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ECTS, 4-8 cemMecTpbl), a Tak®e darynbTaTvBHbIe ANCLIN-
MANHBI: «PYCCKMA A3BIK 1 KyAbTypa peyn», «OCHOBbLI pecyp-
CO3OOEKTUBHOCTU», «Pecypco3ddeKTMBHOCTL 0TPpaC/ Iy,
«HeHepHoe NpeanpuHUMATeNbCTBO», «[]enoBan KoM-
MYHVKaLUWA», «IHOCTPaHHbIM A3bIK A9 akageMnyecKon
MOBUNBLHOCTW» (10 KpeamToB ECTS, 4-8 ceMecTphbl), Npo-
$EeCccMoHanbHO  OpUEHTUPOBAaHHBIM  MHOCTPaHHbIM - A3bIK
MM HAboPp 3MEeKTMBHBLIX MyMaHWUTapHbIX AMCLUMNAMH (8
KkpeauTos ECTS, 5-8 cemecTpel).

N NpuropuTteTol
cobepweHCTBobaHUMAa
obposobaoaTeAnbHOM
ABPATEABHOCTU

[na ycnewHoro BbinonHeHWs MporpaMMbl MoBbILLEHA
KOHKYPEHTOCMOCOBHOCTN  yHVBEPCUTETa Cpean MMPOBbIX
Hay4HOo-0bpasoBaTebHbIX LieHTpoB B 20132020 rr. Yue-
HbI coBeT TIY pelleHnemM oT 23 okTabpa 2013 r. yTBepamn
OCHOBHbIE MPUOPUTETLI  COBEPLUEHCTBOBAHWA 006pa30Ba-
TensHon geatensHocT B 2013\14 yyebHoM roay:

— MapKeTWHroBbLIE MCCeA0BaHMA pbiHKa Tpyaa v 06-
pasoBaTtesbHbIX YC/Yr, MOHUTOPUHI U OLEHKA KOHKYpeH-
TocrocobHocTm OOTT,

— MogepHm3auma OO0I ¢ yyetom OIOC, cornacoBaH-
HbIX C TpeboBaHMAMKM HOBOIO «3aKoHa 06 0bpas3oBaHM B
Poccuinckom Oegepaumms (273-03),

— pa3paboTKa 1 peann3auma yH1UKasbHbIX, B TOM Ymicie
COBMECTHbIX C BegyLUMMM POCCUMCKAMI YHUBEPCUTETAMM
1 yHMBepc1TeTamn . ToMcka (UniTomsk), obpasoBatesnb-
HbIX MPOrpamMM Mo HanpPaBAEHWUAM Hay4YHO-06pa3oBaTeb-
HbIX KNacTepos,

— C034aHMe CUCTEeMbl aKTMBHOMO PEKPYTUHIRa TanaHT-
JIVBbIX aOUTYPUEHTOB M CTYAEHTOB Ha BCeX YPOBHSAX (Npo-
eKT uHTepHeT-muen TIY, eanHan NOCTOAHHO AeNCTBYIO-
Las NpMemMHas KomMmccms),

— co3gaHne WHCTUTyTa 31EeKTPOHHOo  0by4deHus,
pasBuTMe e-pecypcoB, Mcronb3oBaHe MOOCs (EdX,
Coursera) 0nA NoBbILEHNA IODEKTMBHOCTM 1 KadecTBa
yyebHoro npouecca,

— COBEepLUEHCTBOBaHME ymnpaBneHusa y4ebHbIM Mpo-

L|eCCOM C M1CMOSb30BaHMeM MHGOPMaLMOHHO-MPOrpaMM-
HbIX KoMnnekcoB («DoHg OOMM, «MpoekTpoBaHme OO0y,
«YHNOULMPOBaHHbIE ANCLIMMAMHBI», «Paboyaa nporpamMa
ONCUMNVHBL, «KanenaapHbii naaH aMcuynanHbls, «AH-
AVBUOYANbHBIA y4ebHbIM MNaH CTyAeHTa», «[1poeKTHas
[eATeNIbHOCTby),

— pasBuTMe C1CTeMbl B3anMOAencTBMA C npeanpu-
ATNUAMN 1 opraHm3aumamin (cornacoaHme OOM c pabo-
ToaaTenAMM — CTpaTernyeckMm napTHepamm, obecneum-
BalOLLMMM TPYAOYCTPOMCTBO HOMBLUMHCTBA BbIMYCKHMKOB,
M CTyAeHTaMW, opraHv3auma NpakTuK CTYOeHTOB Ha Be-
OyLwmx NpeanpuAaTUAX COOTBETCTBYIOLMX OTpacien, Tpy-
aoycTponcTBo He MeHee 90 % BbINMYCKHMKOB, CO3AaHue U
MoadepHM3auma 6asoBbiX Kadeap Ha NpeanpuATKAX, Co-
BepLUEHCTBOBaHVE MPOrpaMM A0MOIHUTENBHOr0 Npodec-
CMOHaIbHOr0 06pa3oBaHKA),

— MOBLILLEHWE KayecTBa M3y4eHWa CTyaeHTamm npo-
beccmoHanbHO OPMEHTMPOBAHHOMO aHMMMCKOrO A3bIKA,
B TOM 4uMC/e C 1cnosnb3oBaHnem MOOCs, pa3paboTtra m
peanm3auma OO0l Ha aHrIMIMCKOM A3bIKE,

— paspaboTka COBMECTHbIX C BeayLUMMKM 3apyber-
HbIMW  yHVBEpCcUTETaMM ceTeBbix W Double Degree-
MarncTepckmx NPorpamm,

— pasBUTME MEHOYHAPOAHOM akaaeMm4eckon Mobub-
HOCTW Npenogasartenen 1 ctyaeHTos TI1Y, npvBneveHne B
YHMBEPCUTET MHOCTPAHHbIX MperoaaBatenen 1 CTy4eHTOB.

N YUHMKAAbHbIe
obpo=sobaoaTeAbHbI®
NporpaMMbl MMPpoBoro
upobHsa

OgHvM 13 Hambonee MPUOPUTETHBIX HampaBAeHNN
COBEpLUEHCTBOBaHMA  06pa30oBaTe/lbHON  AeATeNbHOCTM
YHVBEpPCUTETA B pamKkax peasmsaumm [porpaMmel nosbl-
LIEHMA KOHKYPEHTOCMOCOBHOCTV ABNAETCA pa3paboTka
YHMKabHbIX 06pa3oBaTesibHbIX MPOrpaMM M1MPOBOMO YPOB-
HA MO HaNpaBfeHNAM AeATesIbHOCT KNacTepoB CeTeBOro
LleHTpa pecypcoaddeKTMBHBIX TEXHOMOMMM, CO34aBaEMOro
B TIY. MNpegnonaraeTca paspaboTaTb TakMe MporpamMmbl,
KOTOPbIE He MMEIOT aHaIoroB B Poccum 1 HeobxoavMel 41A

TOPECTP
TP
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B HacToAwee BpeMAa B TMY yxe peanusyetcAa 10
COBMECTHbIX MarmcTepckUx nporpamMm C yHMBepcute-
Tamu BenmkobputaHum, NepmaHumn, ®paHumm n Yexumu,
KOTOpble 3aBepLIalTCA NPUCYHKAEHUEM BbiNYCKHMKAM
ABYX CTeneHen.

MoAroTOBKM 3MTHLIX CNeLManIMCTOB, BOCTPEOOBAHHbLIX Ha
npeanpuATUAX  BbICOKOTEXHOMOMMYHOMO — pecypco3dder-
TMBHOrO MPOV3BOACTBA. [1pY 3TOM KayecTBO MPOrpamm
nnaHMpyeTca obecnevnTs 3a CYeT MpVIBAEYeHUA Ny4LLMX
Hay4HO-0bpa3oBaTeIbHbLIX PecypcoB noapasaenenuin TIY,
BXOAALMX B KNacTepbl, a TaKkKe Koonepauum 1 ceTeBoro
B3aMMOAENCTBMA C BeAyLLMMM POCCUACKMM N 3apy6erkHbI-
MU yHMBEPCUTETaMU. MaKManibHbI 3QOEeKRT oxKmaaeTcA
0T paspaboTku U peasm3aummy COBMECTHbIX, B TOM 4YnC/ie
Double Degree-nporpamm, C yHMBEpCMTETAMN — MUPOBbI-
MW fiviepamn B COOTBETCTBYIOLLMX 061aCTAX 3HAHWIA.

B HacTosAwee Bpemsa B TIY yxe peanmsyetca 10 co-
BMECTHbIX MarCTepCKMx MPorpaMM C yH1MBepcuTeTamm Be-
MKobpuTaHum, Mepmanmn, Opanumm 1 Hexmm, KoTopble 3a-
BEPLIAIOTCA NPUCYKOEHNEM BbINYCKHMKAaM ABYX CTeneHew.
MnanupyeTca, 4to B 2014 r. byayT paspaboTaHbl 13 HOBbIX
MarmcTepckyx NporpaMM Mo NpUOPUTETHBIM Hanpasne-
HMAM LleHTpa pecypco3ddeKTmBHbIX TexHonorvm TMY co-
BMECTHO C 3apyberkHbIMM YHUBEPCUTETAMU-NApTHEPaMM.

Mo HampasneHwio «be3onacHasa cpefda» 6yayT pas-
paboTaHbl MarmMcTepcKkMe mporpamMmbl B 06/1acTi mare-
pranoBegeHua 1 HaHotexHonorui (MOBT — Universite
Joseph Fourier, OpaHuyis), Hepa3pyLIaLLIero KoHTPoA
(MHK — DIU Dresden International University, epma-
HWA), TexHochepHo 6e3onacHocT (MHK — Lappeenranta
University of Technology, OvHnAHAMA) U saepHO-Tex-
HUYECKOro KoHTposA w perynmpoBaHna (OTW — Texas
A&M University, CLUA). Mo HanpaeneHvio «YcTon4vBan
3HepreTVka» — MarucTepckye nporpammbl B obnactm
A0epHbIX 3HepreTyeckmx yctaHoBoK (OTW — Technische
Universitat Munchen, TepMaHnsA) 1 31EKTPO-3HePreTUKN
(3HWH — SUPELEC u INPG, ®paHuma).

[lo HanpaBneHnto «MeanuUMHCKanA MHKeHepyAy MiaHm-
pyeTcA paspaboTKa COBMECTHOM MarncTepckon nporpam-
Mbl B 06/1aCTV MaTepuanoBedeHnsa M TEXHOMOMMIA KoM=
MO3MLMOHHBIX MaTepuranoB MedVUMHCKOro HasHadeHuA
(MOBT - Israel Institute of Technology «TECHNION>).

o HanpaeneHuio «Pecypcel NnaHeTbl» byayT co3aaHbl ABe
HOBblE MarncTepcKre NporpaMMel B 061acTi HedgTeraso-
BOro Aena: Npodunb — pa3paboTka 1 3Kcnayataumsa me-
CTOpPOXKAEHMA HeDTM 1 ra3a Ha Wwenbde (UMP — Newcastle
University, BenukobputaHus), npodunb — 06ycTpoit-
CTBO MeCcToporkaeHun HedTn 1 ra3a (UMNP — Heriot Watt
University, Bennkobputanus).

Mo HampaBneHWio «KOrHWUTVBHLIE CUCTEMBI U Tene-
KOMMYHVKaLMW» NNaHMpyeTcsa pa3paboTKa AByx COBMECT-
HbIX MarnCTepCKMx MporpamMMm B 061acTy MHGOPMATUKA
(MUK - Technische Universitat Munchen, epmaHuA)
n nporpammHoro obecnevenna (UK — City University
London, Benvkobputanmsa). Mo HanpasneHuio «Couyans-
HO-FyMaHWTapHbIE TEXHOIOMMM UHMKEHEPHOV AeATeNbHO-
CTW» CO3AEeTCA MarncTepckana NnporpaMMa B 061acTn cn-
CTEeMHOr0 MHKMHMpUWHra (MCI'T — TUDelft, Hnoepnarast).

B 2014 r. byayT TaKke co3daHbl M peanm3oBaHbl Co-
BMECTHbIE C 3apyHerKHbIMM W POCCUIMCKUMM YHUBEPCUTE-
Tamu NporpamMMmbl MOBLILLEHNA KBAMOUKALMM COTPYAHM=
koB TIY B 061aCT BEAEHWUA HAyYHOM M Neaarormyeckon
neATenbHOCTM Ha aHrminckom aseike (UCTK — University
of Southamton, BenvkobpuTaHus) 1 NpYMEHEeHWs KOoH-
uenumm CDIO AnA COBEpLUeHCTBOBAHMA WHMKEHepHOro
obpazoaHna (MCMK — CKOMKOBCKUIA UHCTUTYT HAayKku U
TEeXHOMOrMiA C NPUBNAEYEHNEM YHUBEPCUTETOB, BXOAALLMX
B MeAyHapoaHbIn npoekT CDIO Initiative).
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