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OCCHICKasl BBICHIAs IIKOJIA IIE€PEXUBAET HE JIyd-
mue BpeMeHa. bosee necsaTka JeT OHAa HAXOAUTCS B COCTOSTHUM
CTpecca 1M3-32 HEOCTATKA CPEACTB U HENTPEPBIBHOTO pedopMHU-
poBanus, MmoaepHu3anuu u T.J. [Ipu aTom 3agacTyio pasroso-
poB o pecdopmax GoIbIIe, YEM PEATbHBIX TO3UTUBHBIX N3MEHE-
Huit. EcTh MHEHUE, 4YTO HUYEro MeHATh He Hano. Poccuiickoe
BbICIIEE OOPA30BAHUE IIO-TIPEKHEMY SBJISAETCS JIYYIIUM B MUPE.
Hazo nmpocro nate Bbiciieii mkosie 60bIne JEHET U3 TOCyAapCT-
BEHHOM Ka3HbI, U Bce 6yzieT Xopomo. OueBUaHO, He OYAeT.

Ham "o6pa3" 1, COoTBETCTBEHHO, ypOBEHBD JKU3HU B Poccun
Ha CETOJHANIHMH JIeHb He ABIAI0TCA ayumumu. [Toatomy poc-
cuiickoe Bbicuiee "o6pa3oBaHue" BPsL JU MOKHO CYHTATh JIyd-
myUM B MUpe B HacTosmee BpeMsd. Ilo kpafineit mepe, Bbiciee

HHXXEHEPHOE o6pa305a1—me, OT KOTOPOro HAIIPSAMYIO 3aBUCUT

YPOBEHb Pa3BUTHUS TEXHMKH U TexHosiorui. Kak Hu cThIAHO,
NPUXOJMUTCH IPU3HATD - IIOCJIE TOTO, KAaK y HAC IMOSIBUIACH BO3-
MOYXHOCTb BBIOMPATb, MBI CTAIM HIPEAIIOYUTATH MUMIOPTHYIO
TEXHUKY, CO3/JaHHYIO 3apy0eXHBIMU HH)XKEHEPAMHU.

OJHUM U3 Jy4IIUX B MUPE, JE€HCTBUTENBHO, SBJISIETCS POC-
CHUIiCKOe BhICIIee 0O6pa3oBaHME B 00JACTA MAaTEMaTHKU U €CTe-
CTBEHHBIX HayK - GU3UKU, XUMUHU, 6uonorun. Poccuiickoe nH-
KEHepHOe 06pa3oBaHKE TaKkKe 6OTraTO TPAAUIUAMH (PyHIaMEeH-
TaJbHOU MOArOTOBKM crernuarucToB. OaHako, B IOCIenHEe
BpeMs 3TO GOraTCTBO "Ha YPOBHE 3HAHMI" BCE Yallle pean3yeT-
Csl HAIIMMU CIENUATMCTaMu " Ha ypPOBHE YMEHUH " 3a pyOexKoM.
Takxum 06pas3om, 3apyGexHbIe (PUPMBI UCIIOIB3YIOT HHTEIEKTY-
aJIbHBIN MoTeHIan Poccun g pa3BUTHS CBOEro GU3HECa U 13-
BJICYEHUS IIPUOBLIH.
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Bosnukaer Bompoc - mouemy
HHXKEHEPBI C POCCUHCKMM BBIC-
muM 00pasoBaHUEM HE MOTYT CO-
3/1aTh KAYECTBEHHYIO M KOHKYPEH-
TOCNOCOOHYIO TeXHUKY B Poccum?
Yro xe AEHCTBUTEIBHO HEOOXO-
JUMO TIPUBHECTU B POCCUIHCKOE
HHKeHepHOe obGpasoBanue? OT-
BET MOJKET OBITh TOJIBKO OJIVH - MH-
HOBAIIOHHYIO ~ COCTAaBJIAIONIYIO.
Poccuiickoe nmxeHepHOE 06paso-
BaHHE JOUKHO CTAaTh WHHOBAIU-
OHHBIM HH)KEHEPHBIM 0O0pa3oBa-
HUEM U TOTOBUTDH CIEIUAINCTOB K
WHHOBAIlMOHHOW MHXXEHEPHOM Jie-
sreabHocTH. O6 3TOM ceifuyac MHO-
O TOBOPAT.

Y10 03HAYaET MHHOBAIIMOHHAS
NHXKEHepHas JAeATenbHOCTh? Or-
peienenuii MEHOro u pasubix. ITo
CyTH, 5TO pa3paboTKa U CO3/[aHUE
HOBOM TEXHUKU U TEXHOJIOTHUM, 10-
BEJICHHBIX JI0 BU/[a TOBAPHOM PO~
JYKIMH, obecrieunBaronied HOBBIN
COLMANbHBI U KOHOMUYECKUM
adexT , a MOTOMY KOHKypPEHTO-
crocobnoi. B Takom ciydae, uH-
HOBAI[MOHHOE HMH)XEHEepHOe 00pa-
30BaHNE - 3TO IPOIECC U PE3YJb-
TaT LeJeHanpaBIeHHoro Gopmu-
POBAHUS ONPE/IETEHHDIX 3HAHUMU,
yMEHUH U METOJOJIOTUYECKOM
KyJIBTypbl, a TaKKe KOMIUIEKCHAsI

IIOATOTOBKA CIIEIIUAJIUCTOB B obura-

INNOVATIVE
ENGINEERING

EDUCATION

B. L. Agranovich,
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"Tell me and I will forget,

Show me and I will remember,
Involve me and I will understand,
Go aside and I will act!"

(Chinese saying)

Today, the Russian higher school is
going through a lot of problems. The
stressful situation in the economic life in
the country has been deteriorating it for
almost ten years through the funds short-
age and persistent reforming and modern-
ization. At the same time, the present
reforms are more frequently discussed
rather than implemented. Moreover, there
is an opinion that there is nothing to
change, as the Russian higher education
still remains the best in the world. It is
simply necessary to give more money from
the national treasury to universities to
change root and branch. Obviously, this is
not going to happen.

Currently, living standards in Russia are
far from being perfect, that is why the
Russian higher education can hardly be
ranked as the best in the world at least in
the sphere of the engineering education,
which directly determines the level of
technological development. No matter

how disgraceful, it should be recognized
that after we had been offered the chance
to choose, we turned to foreign technical
equipment produced by the engineers from
abroad. The Russian higher education in
the field of mathematics and natural sci-
ences, i.e. physics, chemistry, and biology
has always had the reputation as the best
one in the world. The Russian engineering
education can also be proud of its tradi-
tions of thorough specialists training. Still
lately our specialists "on skills level" more
often apply these riches "on knowledge
level" abroad. Thus foreign enterprises use
Russia's intellectual potential in order to
develop their business and derive benefit.
All this combined provokes a reason-
able question: why can't Russian engineers
create high-quality and competitive equip-
ment in Russia? What measures should be
taken to bring positive changes into the
Russian engineering education? The only
answer suggests itself: the need for inno-
vations is pressing. The Russian engineer-
ing education must become entrepreneur-
ial and its specialists should be trained to
accommodate the needs of the contempo-
rary society. Today, the entrepreneurial
approach to the engineering education is
becoming one of the most outspoken
issues.
What does the innovative engineering
activity mean? There exist a great number
of various concepts. In fact, it deals with
designing and creation of new technolo-
gies that will further become a competitive
commodity output since they provide a
new social and economic effect. In that
case, innovative engineering education is
both the process and the result of the pur-
poseful forming of certain attainments,
skills and methodological culture, as well
as integrated preparation of specialists in
the sphere of technologies for innovative
engineering activity at the expense of
attendant training concept and methods.
The issues concerning the innovative
engineering education are being widely
discussed in our country and abroad [5].
Much has been said about the necessity of
the engineering education improvement
owing to changes that are taking place in
fundamental and applied sciences, techno-
logical and social development, production
perfection, globalization processes in the
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CTU TEXHUKU U TEXHOJIOTUU K UH-

HOBAIIMOHHOW WH)XEHEPHOU Jesi-
TEJIBHOCTH 32 CYET COOTBETCTBYIO-
IUIX COAEPKAHUSI U METOZOB O0Y-
YEeHUS.

Bonpocsl, cBsi3annbie ¢ uHHO-
BAI[IOHHBIM HHKEHEPHBIM 00pa-
30BaHUEM , MIUPOKO O6CYKIAIOTCS
B HaIllel CTpaHe U 3a py6bexom. To-
BOPSAT O HEOOXOAMMOCTH COBEp-
IIEHCTBOBAHUSI MHXEHEPHOTO 06-
Pa3oBaHUS B CBSI3U C U3MEHEHUSI-
MU, IPOUCXOASAIIMMU B OTHOIIE-
HUAX (PyH/TAMEHTaIbHBIX U IPH-
KJIQJIHBIX HAYK, TEXHOJOTMYECKUM
U COIMATbHBIM Pa3BUTHEM OOIIe-
CTBA, COBEPIIEHCTBOBAHUEM IIPO-
M3BOJICTBA, IIPOLIECCAMH IOGAIN-
3alMM MUPOBOM 9KOHOMUKU U UH-
TEePHALMOHAIU3ANN 06pa3oBa-
HUSI.

Wsyuass B3aumojgeiictBue Ha-
YKH, TEXHUKH, TEXHOJIOTUI U IIPO-
MBINUIEHHOTO IIPOU3BOJICTBA, HC-
CJIEZIOBATENN BBIIENSIOT TPU OC-
HOBHbIEe (haspl. IlepBas - 1o BTO-
PO¥i MUPOBOIi BOMHBI - TpaHCHOP-
Marysi KyCTapHOTO IIPOU3BOJCTBA
B IIPOMBINUIEHHOE, HAYaJI0 MHAYC-
TPUATU3ANUN U Pa3BUTHs QyH/IA-
MEHTAJIbHON HAyKU KakK 06asbl JIst
CO3/IaHUSI HOBOU TEXHUKU U TEX-
Hosorui. Bropas - mociaeBoen-
HbII ITepuoJ 10 Havyaia 70-X roJios
XX BeKa - CO3/JaHue UHAYCTPUAID-
HOTO OOIIECTBA, Pa3BUTHUE MACCO-
BOT'O IIPOM3BOJICTBA U IIpEBpallie-
HUE HAayKU B HEMOCPEACTBEHHYIO
IIPOM3BOAUTENbHYIO crty. M, Ha-
KOHEI|, TPeThbsl - (POPMHPOBAHUE
IIOCTUH/[yCTPUATBHOTO MH(MOpMa-
LIMOHHOTO OOIIEeCTBa, OCHOBAHHO-
ro Ha 3HAaHUAX, KOrja IOTpe6-
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HOCTb B MHHOBAIUAX CTABUT HA OJMH YPOBEHb 3HAYUMOCTH
(yHIaMEHTATBHOM M IPUKIAAHON HAYKH.

B anoxy unaycTprasbHOro o6mecTBa OCHOBOH TEXHOJIO-
TUYECKOro pa3BuTHsl Oblia yHIaMeHTanbHas Hayka. Ha Ga-
3¢ Hee CO3/1aBAINCh IPUKJIAJHBIC HAyYHble 3HAHUS, UCIOJIb-
3yemble Ha npaktuke. Ha aTom npunune ¢popmuposaics u
HO/XO/l K MH)KEHEPHOMY 00pa3oBaHuUIO, MHUPOKO HCIOIb3ye-
MBIii B HacTosmee Bpems. Ero cyrs 3akmouaercs B ToM, 94To
CTyI€HTaM BHAYaJe IIPEAIATA€TCsl U3YYUTh MATEMATHKY U €C-
TECTBEHHO- HAYYHbIE IUCUUILIMHBI, TAKKE, KaK (PU3NKA U XU-
must. [Ipu 5TOM Mao TOBOPUTCS O TOM, Ijle U KaK MOYKHO U
HY)KHO MCIIOJIB30BATh MX Ha MPAKTUKE. 3aTeM CTyAeHTaM
[IPE/UIAraloTCsl OOMENHKEHEPHBIE U CIIEIUATbHBIE JIMCIHIT-

JIMHBI KaK ITPUKJIAIHbIC HAyKH, TaKXKX€, B OCHOBHOM, Ha YPOB-

He 3HaHUI Ge3 0coObIX TPEGOBaHMIT K MX TBOPYECKOMY HC-
IIOJIb30BAHUIO B PEAIbHOM Jiesie. [JIaBHBIM HEJOCTaTKOM Ta-
KOTO IOJAX0/a K MH)KEHEPHOMY OOpPa30BaHUIO SABJISETCS TO,
4TO B PE3YJIBTATE BBIIYCKHUK "MOKET 3HATh BCE, HO HE YMETh
JieaTh HU4ero'.

ITepexon k HOBOMY TUITY IMBUIM3ALNH - MHPOPMAIIHOH-
HOMY OGIIECTBY, IPEABABIAIONIEMy GOJIee BBICOKHE TPeGoBa-
HUS K MHTEJUIEKTYyaJIbHOMY IIOTEHIIUATY CHEIUAIUCTOB, BbI-
3Bl HEOOXOAMMOCTb M3MEHEHHs CHCTEeMbl O0pa3oBaHMS,
€ro TeXHOJIOTUMA, METOJUK OOY4EHUsI, YCUIEHUs UX AeiiCT-
BEHHOCTH I10 Pa3BUTUIO TBOPYECKOTO MBIIUIEHUSI, ETO UHHO-
BallMOHHOCTH U IPOTHOCTUYHOCTH - POPMUPOBAHUS TaK Ha-
3bIBAEMOTO "OTIepeKaloniero” 06pa3oBaHusl.

O6pa3oBanue Kak 06JacTh COLMAIBHON JEATENbHOCTH
ZIOJKHO OIIEPEKATh B CBOEM DPA3BUTHH Apyrue (hOpMbl ak-
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THUBHOCTH JIOJI€, OCOOEHHO UX
XO3SIMCTBEHHYIO  JI€SITENbHOCTD.
Hckmoyenre T0JKHA COCTABIATH
TOJBKO Hayka M, IPEXKJE BCETO,
¢ysravMenTanbHAs, KOTOpPasi BCe-
j1a 6pU1a ¥ OyAET IVIAaBHBIM MCTOY-
HUKOM HaloJHeHus "oOGpasoBa-
TEJIBHOTO IToTeHIaIa",
Onepexaiomee rnpodeccuo-
HaJIbHOE O0pa3oBaHUE HaIpaBlle-
HO Ha PasBUTHE y YENOBEKA IPU-
POAHOI IPEPACTIONOKEHHOCTH K
HOJNYYEHUIO 3HAHMHA U TIEPEXOJy
OT KOHIIENITYaIbHOI'O OCMbICIEHUS
JIEMCTBUTENPHOCTA K PEIIECHUIO
HPUKIAJHBIX COLMAIbHbIX, YIIPAB-
JIEHYECKNX, OPraHMU3AIMOHHBIX,

TEXHOJIOTUYECKHUX 3aJa4.

B nocTuHAyCTPHATBHYIO 3TIOXY
00MECTBOM YK€ HaKOILIEHA Macca
(yHIAMEHTATbHBIX U IPUKJIA/HBIX
3HAHMIA, CO3/l]aH OTPOMHBIN MH-
(hOPMAIIIOHHBIN PECYPC U IVIaB-
HOI LIEJIBIO CTAHOBUTCS CO3/IaHUE
HOBOHl  KOHKYPEHTOCIIOCOOHOM
NPOAYKIMY M HOBBIX DPBIHKOB 3a
CYET YMEJIOTO YIPABJICHUSA 3HAHU-
sMi. IHHOBAITH B TEXHUKE U TE€X-
HOJIOTUH B HacTosiee Bpems (op-
MUPYIOTCS Ha MEKIUCIUILIMHAD-
HOU OCHOBE B pe€3yJbTaTe Iepeja-
4yl 3HAHWI U3 OJHOHM obGiacTu B

Apyryio. Pactipesenenue u kom6u-

world economics and internationalization
of education.

When studying the correlation
between science, technique, technologies,
and industrial production, analysts distin-
guish three basic stages. The first one,
which took place before World War IL, is the
transfer from handicraft to manufacturing
industry, the beginning of industrializa-
tion and development of fundamental sci-
ence as a basis for creation of new tech-
nologies. The second one, which embraces
the post-war period of the 1970s, deals
with the creation of the industrial society,
development of mass production and the
conversion of science into immediate pro-
ductive power. And finally, the third one is
the forming of the post-industrial infor-
mation-oriented, knowledge-based socie-
ty, in the period of time when the demand
for innovations equalizes fundamental and

applied science.

In the industrial society, the funda-
mental science served as a basis for tech-
nological development. According to this
concept, applied scientific knowledge that
is now widely used in practice, was origi-
nated.  The engineering education
approach commonly accepted today was
formed on that principle. Its essence lies
in the following: at first students are
offered to study mathematics and natural
science, such as physics and chemistry. At
the same time, they are not told where and
how these subjects should be used in prac-
tice. Then the students are offered uni-
versal engineering and special courses on
a very general basis, without special eluci-
dations concerning their further applica-

tion. The main disadvantage of such an
approach to the engineering education is
the situation when a graduate "knows
everything but can do nothing".

The transition to the new type of civi-
lization, or an information-oriented socie-
ty, that makes higher demands for the spe-
cialists' intellectual potential, triggered
the necessity of changes in the education-
al system, its technologies, training meth-
ods, increase in their effectiveness for cre-
ative thinking development, its innovative
nature and predictability, or forming of the
so-called "anticipatory" education .
Education as part of the social sphere must
outstrip in its development other varieties
of human activities, especially their eco-
nomical activity. Only fundamental sci-
ence that has always been and will be the
main source of the "educational poten-
tial", must be an exception.

Anticipatory vocational education is
aimed at the development of the individ-
ual's inherent predisposition to getting
knowledge, and to the transition from the
conceptual reality comprehension to the
solution of applied social, administrative,
organizational and technological prob-
lems.

In the post-industrial epoch the great
bulk of fundamental and applied knowl-
edge is stored up by the society, great
informational resources are created, and
the rise of new competitive production
and new markets at the expense of skillful
knowledge guidance become the main
objectives. Innovations in technologies
are presently being formed on the interdis-
ciplinary basis as a result of knowledge
transmission from one sphere into anoth-
er. Division and combination of fundamen-
tal and applied knowledge, and chiefly
their usage "in an unexpected way" with a
practical view, becomes engineer's main
objective in his innovative activity.

Thereupon, a new approach to the
engineering education is being developed.
During the last decade theorists and
experts of the engineering education have
been talking about the necessity of spe-
cialists' training in the area of technolo-
gies, which implies not only certain knowl-
edge and skills but also special "compe-
tences" focused on the ability to be used
in practice, workable affairs when new
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HuaHOBanmoHHOE HHXK€HEePHOe 00pa3oBaHUe

Hanys (pyHJaMEHTAIbHBIX U NPU-
KJAAHBIX 3HAHUM, a INIABHOE - UX
UCIIOJIb30BaHUE "HEOXXUJAHHBIM
06pa3oM" B MPAKTHYECKUX IEJIAX
CTAHOBUTCS IVIABHOM 3aJayeyl HUH-
JK€Hepa B €ro MHHOBAITMOHHOM Jie-
SITEJIbHOCTH.

B sT0Ji CBSI3M pa3BUBAETCS HO-
BBIN MOJXOJ K MHXXEHEPHOMY 00-
pasoBaHuio. B nmocrexnee necaru-
JIETUE TEOPETUKH U IPAKTUKYU MH-
HOBAIIMOHHOT'O MHXXEHEPHOTO 06-
pa3oBaHUs IrOBOPSAT O HEOOXOAU-
MOCTH (POPMHUPOBAHUS CIIEIUAIH-
cta B 00JIACTU TEXHUKUA U TEXHO-
JIOTUM HE TOJIBKO OIIPEAEJE€HHBIX
3HAHUI U YMEHUH, HO U OCOOBIX "

KomnereHnui ", coxycupopas-
HBIX Ha CIOCOGHOCTH IHpHMEHe-
HUA UX Ha NPAKTHUKE, PEATbHOM
Jiesie, IIPY CO3/JaHUU HOBOM KOHKY-
PEHTOCIIOCO6HOM poaykiu. M3-
MEHSIIOTCSI 00pa3oBaTeIbHbIE IIPO-
IPaMMBbI U y4eOHBIE ITAHbBI. YKE B
IIEPBBINA roJi OOyYEeHHs CTyAEHTaM
MTOKa3bIBAIOT CBSA3b IPEJIaraeMo-
ro y4e6HOro MaTepHaa ¢ ux Oyuy-
el MHXEHEPHOU JAeATeNIbHOC-
TBIO, TEPCIIEKTUBAMU TEXHUYEC-
KOO, TEXHOJOTUYECKOTO, DKOHO-
MHYECKOTO U COIUATBHOTO Pa3BU-
Tusi obmecrBa. Takoil memaroru-
YECKUHA NPHEM ITO3BOJSIET BbIpa-
60TaTh y CTYICHTOB CTOJIb HEOOXO-
JUMYIO MOTHBAIUIO K OOYYEHUIO,
6OJIBIIYIO BOCTIPUUMYHUBOCTD K Te-
OpHUH IIpH OCBOEHHHU €€ dYepe3
MIPAKTHKY.

B macrosimee BpeMs MHOrue
BeJlylre 3apyOesKHbIE YHUBEPCH-
TeThbl, TaKHE, kak Aalborg
University  ([Janus), Twente
University (Tosranaus), Queens
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University (Kanaga), Norwegan University of Science and
Technology (Hopserus) u apyrue, IpUMEHSIOT HOBOE CO-
JepXKaHKe, a TAKXKe MPO6IEeMHO-OPUEHTUPOBAHHbIE METO/bI
U IPOEKTHO-OPTaHU30BaHHBIE TEXHOJOTUU OOYYEHUS B MH-
JKEHEPHOM 00pa3oBaHMM. B pesysibraTe JoCTHraeTcsi HOBOe
KauyeCcTBO MH)XXEHEPHOro OOpa3oBaHUs, OOECIIEUHBAIOLIETO
KOMILIEKC KOMIETEHIIUM), BKIIOYAIOMUi (pyHIaMEeHTaIbHbIE
Y TeXHUYECKHe 3HAHUS, yMEHUE aHAIU3UPOBATh U PEIIaTh
POGIEMBI C MCIOIH30BAHUEM MEKAUCIUILIMHAPHOTO IOX-
XO0Jja, BIAJIEHUE METOJAMHU IPOEKTHOTO MEHEKMEHTA, IO-
TOBHOCTH K KOMMYHUKAIIMSIM U KOMAaHJHOI paborTe.

OJHUM U3 NEepPCHEKTUBHBIX METOAOB, HCIIOJIb3yE€MBIX B

MHHOBAIITMOHHOM WHXE€HEPHOM O6pa3OBaHHH, ABJIAECTCA

KOHTEKCTHOE 0OydyeHue ", KOrja MOTHBAIHS K yCBOEHUIO 3Ha-
HUS JOCTUTAETCS MyTEM BBICTPAUBAHUS OTHOIIEHUHA MEXIY
KOHKPETHBIM 3HAaHUEM U €TI0 IPUMEHEHUEM. TOT METOJ SIB-
JII€TCSA JOCTATOYHO 3(P(EKTUBHBIM, TaK KAK aCIIEKT IIPUMe-
HEHUs SBJSETCS JUIS CTyA€HTOB KPUTHUYECKU BakHbIM. He
MeHee BAXHBIM SBJIsAeTCA " 0OydeHHe Ha OCHOBE OIbITa ",
KOIZIa CTYA€HTBI UMEIOT BO3MOXHOCTb aCCOIIMMPOBATH CBOM
COOCTBEHHBIH OIIBIT C MPEAMETOM U3ydeHHs. JJaHHbIE METO-
JIbI CYUTAIOTCS] METO/JaMH aKTUBHOTO OOy4EHUs, IIOCKOJIBKY B
I[EHTPE BHUMAHUS HAXOAUTCA CTYACHT, IPUOOPETAIONMMIA
3HAHUS Yepe3 JeATEJIbHOCTh U Ha OCHOBE OIIBITA.
IIpo61eMHO-OPUEHTUPOBAHHBIN MOAXOA K OOYYEHUIO
MTO3BOJISIET C(OOKYCHPOBATh BHUMAHHE CTYJ€HTOB Ha aHAIN3E
U pa3pemeHuy KaKoH-Tn60 KOHKPETHOM MPOGIEMHOM CUTY-
aIyy, 9TO CTAHOBUTCS OTIPABHOM TOYKOI B Iporecce o6y-
yenud. [Ipn 5TOM MHOIZA BaXXHO HE CTOJBKO PEIIUTH IIPO-



0JeMy, CKOJIBKO I'PAMOTHO €€ IIO-
cTaBuTh U copmyauposaTs. [Ipo-
OieMHasi CUTyallsl MaKCHUMaJIbHO
MOTHUBUPYET CTYAE€HTOB OCO3HaH-
HO MOJy4aTh 3HAHMSA, HEOOXOau-
Mble JUIsi ee pemeHus. Mexauc-
UMIUIMHAPHBIA IOAXOX K oGyde-
HUIO TIO3BOJIIET HAYYUThb CTYJEH-
TOB CAMOCTOSATENbHO " 1OOBIBATH "
3HAaHUSI W3 Pas3HBIX OO6JacCTeH,
IPyIIHPOBATh UX M KOHIEHTPH-
pOBaTh B KOHTEKCTE KOHKPETHOM
pelaemMoii 3a1a4m.

Becbma 3¢ eKTUBHBIM U TIED-
CIIEKTUBHBIM SIBJISETCS HCIIOJIb30-
BaHUE TaK Ha3bIBaeMbIX " case stud-
ies " - METOZOB, OCHOBAHHBIX Ha
aHAIN3€ PEATbHBIX XHU3HEHHBIX
CUTyalyii B MHKEHEPHOM MPaKTH-
K€, MEHe[)KMEHTE, OpraHu3aluu
HPOM3BOACTBA U BBIPAGOTKE COOT-
BETCTBYIOIUX IIPE/JIOKEHUN U pe-
IIEHHHA.

Oco6yi0 3HAYMMOCTb B UHHOBA-
LMOHHOM MH)XEHEPHOM 06pa3oBa-
HUM UMEIOT NPOEKTHO-OPTaHMU30-
BaHHBIE TEXHOJIOTMM OOy4€EHUs pa-
Gore B komanzie. [Ipu aTom cozna-
0TCS YCIOBUS, TPAKTUYECKH TTOJI-
HOCTBHIO COOTBETCTBYIOIINE PEATh-
HOM MHXXEHEPHOU AEATENIbHOCTH,
U, TAKUM 00pPa3oM, CTYAA€HTBI IIPH-
O6peTaloT ONBIT KOMILIEKCHOTO
pemeHns 3a/jadyll MHXEHEPHOTO
HPOEKTHPOBAHUSA C pacIpejee-
HUeM (QYHKIUI ¥ OTBETCTBEHHOC-
TH MEX/Iy WieHAMU KOJIJIEKTHUBA.

MeTosbl MHHOBAIIMOHHOTO WH-
JKEHEPHOro 0Opa30BaHUs IPHMeE-
HSIIOTCSI B OTEYECTBEHHBIX U 3apy-
GeXHBIX yHUBEPCUTETAX B Pa3HOU
CTENEHN U B Pa3JIMYHBbIX COYETa-
HUsIX. BecbMa noka3aTebHBIM SB-
Aalborg
University. B atrom ynuBepcurere

JFeTCA npuMep

9KCIIEPUMEHT IO PEOPraHM3aAlNU
nponecca IOArOTOBKM HHXKEHE-

competitive production is created.
Presently, educational programs and cur-
ricula are being changed. As early as dur-
ing the first academic year students are
shown the connection between the sug-
gested training material and their future
engineering activity, future trends of tech-
nical, technological, economic and social
development of the society. Such a teach-
ing method allows to elaborate essential
students' motivation to learning, greater
susceptibility to the theory through its
mastering by means of practice.

Currently, many leading foreign universi-
ties, such as Aalborg University (Denmark),
Twente University (Holland), Queens
University (Canada), Norwegian University
of Science and Technology (Norway) and
many others are trying to apply new con-
tents, as well as task-oriented methods
and project-organized training technolo-
gies in the engineering education. As a
result, the new quality of the engineering
education has been attained. It provides
the system of competences that includes
fundamental and technical knowledge,
analysis and problem-solving ability based
on the interdisciplinary approach, project
management mastering, readiness for
communication and team working.

One of the promising methods used in
innovative engineering education is "con-
textual training", when motivation for
digestion of knowledge is attained by
means of establishing relations between
specific information and its application.
This method is rather effective since the
application aspect is considered to be
extremely crucial for the students.
"Training on the basis of experience" is
significant as well, when the students
have an opportunity to associate their own
experience with the subject of learning.
The given methods are supposed to be
active learning methods since they are
focused on the students getting knowl-
edge through their personal activity and
experience.

The task-oriented approach allows
drawing the students' attention to prob-
lem-solving in some specific situations,
which might be regarded as the starting
point in the process of education. But for
all that it is sometimes more important to
set and formulate a problem competently

rather than even to solve it. Any problem
situation at most motivates the students
to deliberate getting the knowledge that
is necessary to solve it. The interdiscipli-
nary approach to learning allows teaching
the students to independently "extract"
knowledge from different areas, classify
and concentrate them in the context of a
specific solvable task.

The usage of the so-called "case stud-
ies" methods based on the analysis of the
real life situations in engineering practice,
management, industrial engineering and
elaboration of corresponding suggestions
and solutions is extremely effective and
promising.

Project-organized technologies of
team-working have peculiar significance
in the innovative engineering education.
In this connection, certain conditions
should be created: they almost completely
correspond to the real engineering activi-
ty, and thus, the students are likely to
acquire experience in integrated task solu-
tion of design engineering with allocation
of functions and responsibility between
the members of the group.

The methods of innovative engineer-
ing education are applied in national and
foreign universities to different extents
and in different combinations. Extremely
revealing is an example of Aalborg
University. The experiment concerning
the reorganization of the engineers' train-
ing process was started at this university
more than a century ago. Curricula, pro-
grams and methods of specialists' training
in the area of technologies were radically
revised.

The first academic year according to
the program of the bachelors training is
dedicated to the fundamental knowledge
digestion from the area of natural sciences
and mathematics, as well as computer and
foreign languages mastering. At the same
time, active methods are widely used, and
the students form their task-oriented
methodological culture. During the fol-
lowing two years the interdisciplinary
approach to learning "know-how" is used,
which is based on the independent stu-
dents' work on carrying-out individual and
group projects each term. The duration of
the project concerning a certain topic is
one term. 50 per cent of curriculum time is
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AkademuyecKul UHHOBAUUOHHBIU VYHUsepcumem
- NYTb B MMPOBOE HAYYHO-OBPA30BATE/IbHOE MPOCTPAHCTBO

HNHaHOBaIMOHHOE HH)XXKEHEPHOEe 00pa3oBaHUe

poB Hauasicsi 6oJee YETBEPTU Be-
Ka Ha3aj. YueOHbIe IUIaHBI, IIPO-
rpaMMbl X1 METOAbI ITOATOTOBKH
CIENMATUCTOB B O6JACTH TEXHH-
KM U TEXHOJOTMH OBLIM KOpPEH-
HBIM 06pa30M II€PECMOTPEHBHI.
IlepBeIii rog 06ydeHus CTy1€H-
TOB TIO IIPOTPaMMe, COOTBETCTBY-
IoIEel IOATOTOBKE GaKajJaBpOB,
MIOCBAIIEH yYCBOEHUIO (PyHIaMeH-
TaJIbHBIX 3HAHUI M3 00JacTH ec-
TECTBECHHBIX HayK U MaTEMATUKH,
a TaKkKe OBJIAJEHHUIO KOMIIBIOTE-
POM M M3yYEHUIO MHOCTPAHHOIO
a3pika. IIpy aTOM mMUMpOKO uC-
IIOJIb3YIOTCSI aKTUBHbBIE METO/IbI, U
y CTyA€HTOB (POPMHPYETCS IIPO-
6JIEMHO-ODUEHTHUPOBAHHAS METO-
JOJIOTUY€eCKas KyabTypa. B Teuge-
HUE JIBYX IOCJIEAYIOIUX JET IPH-
MEHSIETCS MEXUCIUIUIMHAPHBII
"know-how" mozaxoJ xk o6ydeHHIO,
B IIECHTPE€ BHUMAHHUA KOTOPOTO Ha-
XOZUTCSI CAaMOCTOsITEIbHAs pabo-
Ta CTyI[eHTOB Ha/[ BBIITIOJTHEHUEM
MHJMBUYaJIbHBIX M TI'PYIIIOBBIX
IPOEKTOB B KaXKJIOM CEMECTpe.
JmTenbHOCTh IPOEKTA Ha OIpe-
JIeJIEHHYIO TEMY COCTaBJISIET OJUH
cemecTp. B yue6HOM 11aHe Ha BBI-
IOJIHEHHE IPOEKTA OTBOAMUTCSH
50% Bpemenn. Ocrampubie 50%
BPEMEHHU CTYACHTBI U3y4alOT Kyp-
CBl, CBsI3aHHBIE C TpoeKTOM (25%
BPEMEHH) U HE CBA3AHHBIE C HUM
(25% Bpemennu). B Teuenue aByx
JeT 0Oy4eHHs CTYAEHTOB IO IPO-
rpaMMe, COOTBETCTBYIOUIEH IOJ-
TFOTOBKE MAarucTpOB, y4eGHBIM
IUIAHOM IIPEJyCMaTPHUBAETCSH U3Y-
YEeHHE CIEIUATbHBIX KypCOB C UC-
nosb3oBanueM "know-how" mop-
XO/Ia ¥ TO/ITOTOBKA AU CCEPTAIUH,

- Tomcxuu

ITOJIMTEXHHUK

B KOTOPOM BBINOJIHAIOTCS MCCIEAOBAHMSA, KaK IIPABUIIO, CBS-
3aHHBIE C KOMIUIEKCOM PaboT B paMKax I'PYIIIOBOTO IPOEKTA
Ha PEAIBHYIO TEMY.

Takum o6pa3om, paboTa B KOMaHAe, cocTosmei u3 446
CTYI€HTOB, fBJISETCA OJHUM M3 OCHOBHBIX METOJOB OOydJe-
Husa B Aalborg University B TeueHHe BCETO BPEMEHU IIOJTO-
TOBKHU MHXeHepoB. Cie/lyeT 3aMeTUTh, YTO 3Ta paboTa opra-
HU3YeTCsA, B OCHOBHOM, CAMUMH CTyAeHTaMu. Posib npenoa-
BaTEJISI CBOJUTCA K HAGIIONEHHIO 3a IIPOLECCOM U KOHCYJIBTHU-
poBaHUIO. BakHO OTMETUTH TaK)Ke, YTO PE3YJIbTAThI PA6OTHI
OIIEHMBAIOTCS BHEITHUMMU 9K3aMEHATOPAMHM, CPEIH KOTOPBIX
0063aTEIbHO €CTh IPEJCTABUTENN IIPO(ECCHOHANBHON Cpe-
JZIbI - y4EHBIE M IIPOU3BOACTBEHHUKH.

PesysnbTaTh! peanusaiuyu MHHOBAIMOHHOTO ITOAX0/1a K MH-
KeHepHoMy obpasopanuio B Aalborg University mosyanmm
BBICOKYIO OIIEHKY CO CTOPOHBI BBIIYCKHUKOB, IIPOMBIIILICH-
HBIX KPYTrOB IIPaBUTEJLCTBA J[aHMM U MHPOBOro oGpa3oBa-
TEJBHOTO coobmecTBa. JlaTCKMii mapJaMeHT IIPOBEJ ayAUT B
Aalborg University 1pyrux yHUBepCHUTETaX CTPAHBI U C/eal
3aKII0YeHne 0 HauGobIeil 3 (PEKTUBHOCTH IOATOTOBKH B
HEM CIIEIUAINCTOB, CIIOCOOHBIX KOMILIEKCHO PEMIATh COBPE-
MEHHbIE UH)K€HEPHBIE IPOGIEMbI U CO3/IaBaTh HOBYIO TEXHU-
Ky, TEXHOJIOTHUU.

ToMCKMIi TOTUTEXHUYECKHI YHUBEPCUTET HAdasl dKCIIE-
PHMEHT IO HUCIOJb30BAHUIO METOOB MHHOBAITMOHHOIO HH-
KEHEPHOro 06pa3oBaHUs B CBOEH JEATEIbHOCTU IO MOJT0-
TOBKE CIIEIUAIMCTOB B 00/JACTH TEXHUKHU U TeXHoaoruu. s
3TOTO CO3/IaH TBOPYECKUI KOJUIEKTHB U3 IpenojaBaTeei -
HOBATOPOB; HEOOXOJAMMO H3YYUTh POCCHICKUN M 3apyOesx-
HBIA onbIT, BRIMOMHUTE B 2003 roay npoekt B pamkax Kom-
IUIEKCHOM ITPOTpaMMbI COBEPIIEHCTBOBAHUSA 0OpPa3oBaTeIb:
HO IesITeIbHOCTHU 1 pa3paboTaTh KOHIEIIIMIO IIPUMEHEHHUS
BCEX PACCMOTPEHHBIX BBIIIE METOJOB MHHOBAIIMOHHOTO UH-
XKEHEpPHOro obpasoBaHus B yHuBepcurere. Ilranmpyercs
yxe B 2003 /04 yue6HOM rofiy B HOpsKe 3KCIIEPUMEHTA ITPH-
CTyIUTh K BHEJPEHHIO Ha psfe (PaKyJIbTeTOB METOAOB IIPO-
6J1eMHO- OPUEHTHUPOBAHHOI'O MEKAUCIUTIIMHAPHOTO 00yye-
HUS Y BBIITOJHEHHUS KOMIUIEKCHBIX IPYIIIOBBIX KYPCOBBIX H
JUIUIOMHBIX IpoeKkToB. TeM Gosiee, 94TO B IpEXHUE TOJBI B
ToMCKOM IOJUTEXHUYECKOM HMHCTUTYTE YK€ CyIIEeCTBOBAJA
Takas IPAaKTUKA, a B HACTOAIIEE BPEMs OHA PEATU3YeTCs B
IleHTpe mepenoAroTOBKU CHEIUAINCTOB 110 He(PTAHOMY UH-
sxeaupunry jgas HK "FOKOC" cosmectno c¢ Hariot-Watt




University (Beruxo6puranust).
Jns mepexoza K JeCTBUTE b
HO MHHOBAallMOHHOMY MH)XE€HEPHO-
My 00pa30BaHMIO CJIEAYET BBIIOJ-
HUTD PSAJl YCJIOBUI : OGHOBUTH €TI0
coziepikaHUe Ha 0a3e 3HAHUN U3
MHUPOBBIX MH(OPMAIIMOHHBIX pe-
CYpPCOB, HCIOJIB30BATH IIPHHIIMII
'6eHuMapKUHTa" - BBISBUTH JIyd-
IHE POCCHMCKME U 3apyOesKHbIe
aHAIOTU 06pa30BATENBHBIX IIPO-
rpaMM ¥ COPHEHTHPOBATHCS Ha
HUX, HHTETPUPOBATh IPEANPUHU-
MaTelbCKUE UJAEH B COJEpIKaHue

-

KyPCOB, BBECTH KPEAUTHO-HAKOIIH-
TEJIBHYIO CUCTEMY OIIEHKH 06paso-
BATEJIbHBIX IPOTPAMM JUIST JIydIIeit
OpraHM3alMu Y4eGHOTO Iporecca
, YCOBEPIIEHCTBOBATb PEUTHHIO-
BYIO CHCTEMY, IOTIOJIHUB €€ COBpe-
MEHHO! CHCTEMOI TeCTHPOBAHUS
U BHEIIHETO KOHTPOJIS 32 OCBOE-
HUEM 00pa3oBaTENbHBIX IIPO-
rpamMM.

U nocnennee yciosue, KoTo-
POE 10 CTENEHU BAXKHOCTU SIBJISIET-
ca nepsbiM. IHHOBaruonHoe 06-
Pa3oBaHIE MOXKET JaTh TOJbKO TO
BbICIIEe yueOHOE 3aBe/leHHe, IIpe-
I0/IaBaTeEMM U COTPYAHUKU KOTO-
POro caMy aKTHUBHO 3aHUMAIOTCS
HMHHOBAIIMOHHOMU JIEATEIbHOCTDIO.

prescribed for the project implementation.
The other 50 per cent of remaining time
the students master courses concerning
the project (25 per cent of time) and non-
connected with it (25 per cent of time).
Within two academic years according to
the program corresponding to the masters
training the curriculum provides special
courses training with the usage of the
"know-how" approach and dissertation
preparation, in which investigations con-
nected with the work package in the
framework of the group project based on
the real topic are conducted.

Thus, work in team consisting of 446
students is one of the basic methods of

training at Aalborg University during the
full process of engineers' training. It is
noteworthy, that generally the students
themselves organize this work. The
teacher's role implies observations and
tutorials. It is important that alien exam-
iners estimate the results of the work;
among them there are always representa-
tives of professional environment - scien-
tists and production workers.

The results of the implementation of
the innovative approach to the engineer-
ing education at Aalborg University were
highly estimated by its graduates, the
industrial sphere, the Danish Government
and the world educational community. The
Danish Parliament audited Aalborg
University and some other universities of
the country and came to the conclusion

that the training of specialists capable of
complete solution of modern engineering
tasks and creating new techniques and
technologies was the most effective.

Tomsk Polytechnic University started
the experiment concerning the engineer-
ing education innovative methods in the
training of specialists in the area of tech-
nology. That is why the creative group of
teachers-innovators was formed; there is a
need to study Russian and foreign experi-
ence, implement the project within the
framework of the Complex Program of
Educational Activity Perfection and elabo-
rate the idea of application of all innova-
tive engineering education methods at the
University. In 2003-2004, it is planned to
begin the implementation of task-oriented
interdisciplinary training and execution of
integrated group term papers and degree
works at some faculties on the experimen-
tal basis. In previous years, such an expe-
rience existed at Tomsk Polytechnic
University, and currently it is put into
effect at Heriot-Watt  Petroleum
Engineering Approved Support Centre,
which enjoys the support of YUKOS Oil
Company.

In order to turn to truly innovative
engineering education, the following tasks
need to be accomplished: renovation of its
content using the knowledge obtained
from the world information resources; use
of "benchmarking" to reveal the best
Russian and foreign analogs of education-
al programs and be guided by them; inte-
gration of entrepreneurial ideas into the
courses contents; introduction of the
credit-accumulating system of education-
al programs assessment for the purpose of
better training process organization;
improvement of the rating system enlarg-
ing it by a contemporary testing system.

And the last factor that can hardly be
considered the least due to its signifi-
cance: only the university whose faculty
and staff are actively involved into the
innovative activity is capable of providing
truly innovative education.




