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Annotation. In the last decades, the industry has experienced its rapid growth in technologies
implemented. This conditioned the development of corresponding science and technology
competences in specialists who join industry workforce. Currently university researchers and
academia are not simply informed of these changes; the university develops demanded
professional competences and generic skills in its engineering programmes’ graduates. Thus
university teaching and learning experience changes. Practical hands-on activities preoccupy
students™ study time since the very first days at the university. Building and designing
something tangible becomes the core of the curriculum for engineering baccalaureate
students. Tomsk polytechnic university (TPU) provides students studying physics at the
university with practice-based training in project work. Students are engaged into research
training project solving a real problem thus enabling the project to transform into real
research and development project. TPU educational practice is supported by the methodology
system and bank of problems developed by TPU academics. TPU training discussed in this
paper demonstrated its efficiency. TPU experience in project based training can be
implemented in other universities that offer practical training to its students studying physics.

3a TmocienHHE JECATUIICTHS CKOPOCTHOE pa3BUTHE TEXHOJOTUH, TPUMEHIEMBIX B
MPOMBINIJICHHOCTH, OOYCJIOBUJIO TOTPEOHOCTh B COOTBETCTBYIOUIMX MPO(HECCHOHATBHBIX
KOMIIETCHIIMSIX ~ MH)KCHEPOB, KOTOpbIE  MPUXOAAT  paboTaTh Ha  MPOHU3BOICTBO.
YHUBEpPCUTETCKOE COOOIIECTBO, TakuM 00Opa3oM, HE TOJIbKO MPOUH(GOPMUPOBAHO O
HEOOXOJUMOCTH, HO U JOJDKHO NMPUHUMATh aKTUBHOE ydacTue B (DOpMHpPOBAHUM 3HAHUMA U
KOMIIETEHIINH, BOCTPEOOBAaHHBIX HA TIPOU3BOJICTBE.

W3mMeHeHus: B MHKEHEPHO-TEXHUYECKOM MOATOTOBKE BKIIIOYAIOT MEPECMOTP MOIXOJ0B K
OpraHM3aluu mnpoiecca oOydeHus, y4eOHOH MAeATEeNbHOCTH M CaMOCTOSATENbHOW pPabOThI
CTyIeHTOB. MeHswTcs (GopMaThl y4eOHON IesATeNbHOCTH, KOTOpas BCE OOJbIe HOCUT
MPaKTUKO-OPUEHTUPOBAHHBIA XapaKTep, CO3JAIOTCA YCIOBUSA JUIsl MPUOOPETEHHs OIbITa
WHXCHEPHOW JIEITEIbHOCTH BO BPeMsI O0yUEeHHUS.

CTyneHThl MHKEHEPHBIX CIEIHUATBHOCTEN TaK)Ke HYXKIAIOTCS B BO3MOXKHOCTSX Pa3BUTHS
HETEeXHUYECKUX YMEHUH, B JIOTMOJHEHHE K OCBOCHHUIO OCHOBHOTO y4eOHOTO IlaHa, Y4TOOBI
npeycrietb B mpodeccuu. McmpIThIBas JaBICHWE CO CTOPOHBI  CICIHAINCTOB U3
MPOMBILIUIEHHOCTH, YHUBEPCUTETHl YCKOPEHHO BHEAPSAIOT MPOrpaMMbl WM KypChbl IO
Pa3BUTHIO  MEXKOTPACIEBBIX  MPOPECCHOHAIBHO  3HAYMMBIX  yMeHuU. [lyOnuunoe
BBICTYIUICHUE, YMEHHSI NMHCbMEHHOM peuM, 3aHSTHsS IO MOJATOTOBKE K Kapbepe B OTpaciiu
TeTeph PeATU3yIOTCS B BEIYIINX WHKEHEPHBIX 00pa30BaTeIbHBIX YUpEeKaAeHUX [1].
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Ceroans Bce OOJBINYIO aKTyaJIbHOCTh NpHOOpeTaroT (opmaTbl y4eOHOU IesITeIbHOCTH,
MHTETPUPYIOUINE B3aHMOYBSI3aHHOE OBJIAJIEHUE MPOPECCHOHANBHBIMU U MEXOTPACIEBBIMU
po¢eCCHOHATBLHO 3HAYNMBIMU KOMITETCHIIUSMHU.

Bce OGonple MH)KEHEPHBIX MPOEKTOB BHEAPSETCS B BEIYIIMX YHHUBEPCUTETaX MHUpPA C
HEeNbl0  00eCIeYnTh NpUOOpEeTEeHHEe YMEHUI MpUMEHEHHs 3HaHuil (yHIaMEHTaIbHbBIX
JUCIUIUIMH B MPAKTUYECKOW MH)KEHEPHOU AeATeIbHOCTH. B Takux y4eOHBIX JUCHUIUIMHAX
CTYAGHTBl C TIEPBOrO Kypca OOy4YeHHs TMOJNy4yalOT HayaJllbHbIE HABBIKHM paboOTBl C
IpPOrpaMMHBIM OOecrieueHueM, YMEHHUS Au3aiiHa, pa3paboTKU HHKEHEPHOrO MPOAYKTa.
Jannsiii popmat yueOHOI eI TEeTbHOCTH MO3BOJISET CTYJCHTaM Pa3BUBATh YMEHHSI YCTHOTO U
MUCHbMEHHOTO OOIIeHUs, 3allyiiasi CBOM HIEH W BOIUIOIIAs UX B PEAIbHBIX IPOEKTax,
pa3BUBAaTh yYMEHUs B3aUMOJICHCTBUsS, KOMaHIHOW paboThl [2]. TakuM o0pazoM, ¢ TMEpPBBIX
JTHEell 00ydeHHUs, MOrpyKasch B BBIIOJIHEHUE pPEANbHBIX MPOEKTOB, CTYAEHTHI MPUOOPETAIOT
OCHOBBI TPO(ECCUOHATIBHBIX U MEKOTPACIEBBIX MPOPECCHOHATLHO 3HAYMMbIX KOMIETEHIIUH,
U YMEHUH, KOTOpbIe OyAyT ri1y0ke OCBaUBATHCS B MOCIEAYIONINX YUCOHBIX TUCIUTUIMHAX.

Haunonanenerit uccnenoBatenbckuii Tomckuii nonurexuudeckuid yausepeutet (TIIY) Ha
OPOTSKEHUH MHOTHX JIeT pealu3yeT NPOEKTHO-OPHUEHTUPOBAaHHOE oOOydeHue Qusuke.
JlunakTruyeckue OCHOBBI TaKOro OOyuY€HHUs 3aKIHYAlOTCSl B TOM, YTO CTPYKTYpPHUpPOBaHHas
MIPOEKTHO-OPUEHTUPOBAHHAS COBMECTHAsl JEATEIbHOCTb CTYACHTOB, M3y4arolnx (GU3MKY,
MO3BOJIIET OPraHU30BBIBATh CAMOCTOSITENIbHYIO padOTy CTYAEHTOB, HAUMHAas C MEPBOTO rojaa
oOyuenuss B OakanmaBpuare TakuM oOOpa3oM, UYTO Y4YeOHBIH TPOEKT peanu3yercs Hu
npeBpamaercss Bo BHeapenueckuit [3]. TIIY mnpennokeHa HoBass MOJENb OpraHU3aIllud
CaMOCTOSITENIbHOM ~ paboOThl  CTYNEHTOB, peaJu30BaHHAs Ha MPUHLHUIAX [POEKTHO-
OpPUEHTUPOBAHHOTO0 00YYEHMs BHEIPEHUECKOIO TUIA B YCIIOBUSAX COBMECTHOM JI€ATEIBHOCTH.

PesynbraramMmu o0ydyeHusi (U3MKE CTAHOBATCA KOMIIETCHLMH C DSJEMEHTAMHU BHUJICHUS
Oynymero, dopcaiita [3]. OgHIM U3 BaXXHBIX AJIEMEHTOB 00y4eHUs, BHeApeHHOro B TITY,
ABJISIETCSI CO3/IaHME BO3MOXXHOCTEW [UIsl CTYIAEHTOB NPUHUMAaTh AaKTUBHOE Yy4YacTHE B
pa3zpaboTke camux MpoOJIeMHBbIX 3anaHuil. VHauBuIyanbHbIE 3a7aHMsl, HaJ KOTOPHIMHU
paboTaroT CTYAEHTHI, TpeOYyIOT TIIATENbHOM MpopabOTKH, MPOo(ecCHOHANIBHOTO Kpyro3opa,
Pa3BUTBIX YMEHHMH MOMCKa NpOodeCcCHOHAIbHO 3HAYUMOW HH(OpMalW{, B TOM 4HCIE B
WHOSI3BIYHBIX HCTOYHUKAX, YMEHUN KPUTUYECKOIO OCMBICIEHUS W OLEHKH I0JIy4aeMOU
uH(popMalMi, yMEHUN BepU(PUUMPOBATH MOJYyYEHHBIE JaHHbIE W WH(POPMAIUIO, a TaKkKe
Ba)XHBIX YMEHUH CHCTEMaTU3UPOBaTh HHPOPMALKIO U cHOPMYIUPOBATH MPOOIEMY, pPEIICHNE
KOTOPOM CTOUT MOTPAYEHHBIX PECYPCOB.

Ilenpto mpoekTta siBisieTcs (GOPMHpPOBAHUE MPOGECCHOHATBLHOIO MBIIUIEHUS M0 JaHHOU
Hay4YHOH M OJHOBPEMEHHO MNPHUKIATHON MpobiieMe, a TakkKe HaBBIKOB CaMOCTOSITEIBHOIO
NpUOOpETEeHNs CeMAIbHBIX 3HAHUI U YCBOEHHUS 0a30BOro MaTepuara.

[IpuoputeToM B TOArOTOBKE CTYyJIEHTAa WHXEHEPHO-TEXHUYECKUX CIEHUAIbHOCTEN
ABJIIETCS Pa3BUTHE HE TOJIBKO MOTPEOHOCTH B HOBBIX 3HAHUSX, HO U YMEHHUI NpeBpaliaTh
3HaHUS B NPOAYKT. [IpencraBnsercs, 4To NPOEKTHO-OPUEHTUPOBAaHHOE 00yUYeHHEe, HAaUUHAas C
NEePBBIX JHEH y4yeObl B YHHBEpPCUTETE, CO3/1a€T HEOOXOAWMBbIE AMIAKTUUYECKUE YCIIOBUS U
OPEeINOChUTKH A7 (OopMHpOBaHHS yYKa3aHHBIX BBINIE YMEHWA U KOMIIETEHIMH. A
NPUOOPETEHHBIA OMBIT Y4eOHOM, Hay4yHO-HCCIIEI0BATENbCKOW, MPOEKTHOW MAesITeThbHOCTH
OyZeT 3aKperIsThCs B MOCIEAYIONIMX Y4eOHBIX TUCHMIUIMHAX YU4eOHOTO IJIaHa MH)KEHEpHO-
TEXHUUYECKOH MOJArOTOBKH.

B xome (<¢opmynupoBaHMs ~3ajaud, €O CTYJAGHTaMH OOCYXIAIOTCS  KPUTEPUH
pe3yJIbTaTUBHOCTU TPOEKTa, BKIIOYAs TEXHUYECKHE BO3MOXHOCTH €ro BbImojHeHus. Ha
JTAHHOM JTarie o0yueHus yueOHasi JesITeIbHOCTh CTY/IeHTa TPaHC(HOPMHUPYETCS B TIOMCKOBYIO
yueOHYI0 JIeTENbHOCTh, TMOAJEP)KAHHYI0 YMEHUSMU KPUTHUYECKOTO MBILIUICHUS, U
HAaIpaBJICHHYI0 Ha JOCTHXKEHHE KOHEYHOI'O pE3yJjbTaTa, BBIPAXEHHOTO HE TOJBKO B
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COBOKYITHOCTH 3HAHMH W TMpHEMax €ro MPUMEHEHHs, HO M NPEJIOKEHHH 10 peaau3aluu
bu3nvecKoi uaen B BUAC npoekra [3,4].

Pe3ynbTaTUBHOCTh NpOEKTA SBISETCS BAXKHBIM TUAAKTUYECKUM 3JIEMEHTOM IPOEKTHO-
OpUEHTUPOBAHHOTO OOy4yeHUs. BbINOTHSEMBI CTyA€HTaMH MPOEKT JIOJDKEH UMETh
NOTEHIMAJ JUTsl BHEAPEHHsI, BHEAPEHUECKOE MPOIOIDKEHHE.

OuenuBanue paboOThl IO IPOEKTY BKIIIOYAET OLEHKY BKJIa/la KaXI0T0 YYaCTHHUKA, OILICHKY
rpynnoBoi paboTsl. OlEHHBaHHWE MPOEKTa TMPEINoaracT OLEHUBAHHE TNPOIYKTAa Kak
pe3ysibTaTa MPOEKTHOU AESITeNbHOCTH, a TaKKe Mpolecca BblogHeHus: npoekTa. [locnennee
BBIPQKEHO B NPUHATHH CTYIEHTAMH pPEIICHUH B XOJE BBIIOJHEHHUS IPOEKTa, JaHHBIC
pelieHuss 00CTy)KUBAIOTCA MPOPECCHOHAIBHBIMU M MEXKOTpPAciIeBbIMU IMpodeccrnoHalbHO
3HaYUMBIMH KOMIeTeHIMsIMH. OICHHBAaHUE TaKXKe IPEeIyCMaTPUBACT B3aMMHYIO OICHKY
CTYJEHTaMH JESTEIILHOCTH APYT JIpyra.

Cpenmn  copMynupOBaHHBIX  aBTOPAaMHU  METOAUKHA  MPOEKTHO-OPUEHTHPOBAHHOTO
oOyuenus, peanuzoBanHoii B TIIY, otmeTuM cienyromiye yueOHbIe TOCTHXKEHUS, O’KUTaeMbIe
OT CTYAICHTOB, YCIICIIHO BBITIOJHUBIIUX MPOCKT.

CTyneHThI crIOCOOHBI MTPOJEMOHCTPUPOBATH 3HAHUS U IOHUMAHHE:

- OmnbITa IPUMEHEHUSI CBOUX aKaJIEMUYECKUX YMEHUN U 3HAHUU JJIs1 PEUIeHUs TPoOIeM B
HayKe, TEXHUKE, MPOMBIIUICHHOCTA YPOBHS CIIOKHOCTH, COOTBETCTBYIOILETO CBOEMY
aTary oOydeHwus.

- bonee riybokoe mMOHMMaHME aKTyaJlbHOCTH HW3YYEHHOTO Marepuala B paMKax
00pa3oBaTeNbHON IPOTPAMMBI JUIs OYAYIIeH yCIEIIHOW Kapbephbl B IPOMBIIIIICHHOCTH.

[To wroram peanu3anuu MNPOSKTHO-OPUEHTUPOBAHHOTO O0O0y4eHUS (U3HKE, CTYICHTHI
MOJTYYatOT OTIBIT:

- Ot6opa 1 060CHOBaHUS MOJIXO0A0B K (POPMYITHPOBAHUIO TPOOIIEMBI sl pa3paboOTKU.

- Ilpumenenust cTpateruii WHGOPMAIMOHHOTO TOWCKA C IENBI0  HapaIlWBaHUS
npoecCHOHANBHOTO  KPyro3opa, 4TOOBl ONpeAeNuTh, KaKUe HOBBIE HAEU H
HaNpaBJICeHUS  UCCIENOBAaHHMA MOTYT BO3HHUKHYTH IO HWTOTaM  BBITIOJHEHUS
JUTEpaTypHOro 0030pa 1o npoodieme.

- IlpuMeHeHHs] TPHUKIATHBIX YMEHHH pPa3pabOTKH, BKIIOYash pabOTy B MPOTPaMMHBIX
IOPOAYKTaX Ha YPOBHE CIOXKHOCTH, COOTBETCTBYIOLIEH CBOEMy 3Tamy OOydeHUs Hu
3a/1ayaM MpoeKTa.

- Pa3paboTku y4eOHBIX, Janee BHEAPEHUECKUX PpeIIeHUH, HOCSIUX HMHHOBALMOHHBIN
XapakTep, B HEJSX PEeuIeHus Ipo0IeMbl TPOEKTa.

- ®opMynHpOBaHUS KPUTEPUEB YCIEIIHOCTH MPOEKTHOM NEATETbHOCTH U €€ pe3ybTara -
BBITTOJIHEHHOT'O IPOEKTA.

Takum obOpa3om, Ha OoJee MO3AHMX dTamax OOYYEHHS CTYACHTHI, MOJYYHBIIUE OIBIT

IPOEKTHOH J1eATeIbHOCTH, CIOCOOHBI:

— COOTHOCHTH aKaJIeMHUYECKUE 3HAHUS U YMEHHS, IPUOOPETEHHBIE BO BPEMSI BBITTOTHEHHS
MIPOEKTA, C pEATbHBIMU 33/1a4aMU MPOMBIIUIEHHOCTH.

- IlpumensTh yMeHHS pa3pabOTKH K PEIICHUIO pEaTbHBIX MPOOJIEM B IIPOMBIIIIEHHOCTH.

OnbiT TOMCKOrO MOJUTEXHUYECKOTO YHHMBEPCHTETa B OOJACTH OpPraHM3allid MPOEKTHO-
OpPUEHTHPOBAHHOTO OOy4YeHHs (PH3HWKE BKIFOUACT pa3pabOTaHHYI0 METOAMYECKYIO CHCTEMY
o0y4yeHMsI, pEaJU30BaHHYI0 B AaBTOPCKMX MPOTPAMMHBIX pPa3pabOTKaX, BUPTyaJbHOU
oOpa3zoBarenbHOil cpene TITY.

B pamkax mnpoekTHO-opueHTHpoBaHHOTO o0yueHusi ¢uszuke B TIIY paspaboran OaHk
NpOoOJEMHBIX 3aJaHWid Ui OpTraHW3aldd MPAKTUKO-OPHEHTUPOBAHHOTO O0y4eHus (usmke,
chopmMHpoBaHbl KpuTepun (HOpMUPOBAaHMS Takux 3anaHuil. llomydeHHbIE pe3ynbTaThl
00y4deHus O3BOJISIOT TOBOpUTH 00 ero 3¢ dexruBHOcTU. OnbiT TIIY B 06mactu nmpoGieMHO-
OPUEHTHPOBAHHOTO OO0y4YeHHs (U3MKE MOXKET OBITh BHEAPEH B MPOIECC HHKEHEPHO-
TEXHUYECKOH IMOATOTOBKH CTYJCHTOB IPYTHX YHHBEPCHUTETOB.

120



CIIUCOK JIUTEPATYPHI

1. Mejtoft T., Vesterberg J. Integration of Generic Skills in Engineering Education: Increased
Student Engagement // Proceedings of the 13th International CDIO Conference. —
University of Calgary, Calgary, Canada, June 18-22, 2017.

2. Telenko C., Wood K., Otto K. et al Designettes: An Approach to Multidisciplinary
Engineering Design Education.// Journal of Mechanical Design, Transactions of the
ASME. —2016.—vol. 138.—no.2.—Article number 022001.

3. JlapuonoB B.B., Jlumep A.M. CamocrostenpHas paboTa CTYIASCHTOB TEXHHYECKOTO
yuauBepcureta (onsitT TITY). // Beiciiee oopa3zoBanue B Poccun. —2014. — Ne 8-9. — C. 122
—126.

4. Jlapuonos B.B., Jlunep A.M., Jlucuuko E.B. HenpepriBHbIN 00pa3oBaTeNbHbIN MPOLIECC
Ha OCHOBE MPOEKTHO-OPUEHTUPOBAHHOTO 00y4ueHus // Briciiee obpazoanue B Poccuu. —
2011. — Ne 4. — C. 99-103.

HISTORY AND PHILOSOPHY OF SCIENCE COURSE FOR INTERNATIONAL
PHD STUDENTS MAJOIRING IN ENGINEERING
O.T. Loyko?, I.V. Slesarenko?, V.V. Sizov?
INational Research Tomsk Polytechnic University,
Russia, Tomsk, 30 Lenin Ave., 634050
2Tomsk State Pedagogical University, Russia, Tomsk, 56 Kievskaya Street, 634050
E-mail: olgaloyko@tpu.ru

Annotation. PhD students™ needs analysis is the starting point for the study in the course

History and Philosophy of Science especially when the course is delivered in English. After

successful course completion students develop generic skills based on critical thinking. The

course content is sophisticated thus students’ cultural background and professional
aspirations matter for the course successful delivery.

The twenty-first century will be the century of humanitarian science,

or it will not exist. Levi Strauss

International students comprise 23% of the total student population at Tomsk polytechnic
university (TPU) in 2019 [1]. TPU home and international students choose to study on the
degree programmes delivered through the medium of English. In 2018 our University started
offering the course History and Philosophy of Science for graduate and PhD students enrolled
in English medium engineering programmes.

The philosophy of science as a university course and scientific field that deals with the
assumptions, foundations arguing the purpose, use and merit of science [2]. The history of
science is a vital university course as not knowing the scientific background it is not possible
to progress further in the chosen scientific field.

This TPU course introduces students to the core issues of the philosophy of science. In
particular the debates about the nature of the scientific methods, theories of confirmation, the
demarcation of science from non-science, the rationality of theory change, and scientific
realism are discussed. Students are exposed to the key thinkers in the philosophy of science.

The philosophy of science concerns the nature of science and what makes it distinctive
among other forms of human inquiry. The problem of distinguishing genuine science from
disciplines or activities that do not deserve to be called scientific is closely linked to the
problem of precise characterization of the scientific method.

This course provides an introduction to this subject beginning with the origins of modern
science in the Scientific Revolution in the sixteenth and seventeenth centuries, and concluding
with exposure to the latest controversies among contemporary philosophers of science
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