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Annotation. Computer-aided design of micromechanical gyroscope is developed. The structure of CAD MMG
with involved subsystems and their coupling is described. The ability to use is developed CAD MMG for the term

papers and graduation thesis, as well as in the study of academic disciplines for the bachelors and masters.

Pa3zBuTHe COBpPEMEHHOTO NPHOOPOCTPOCHUSI CBS3aHO C Pa3pabOTKON MpHOOPOB, KOTOpHIE 00JIANaroT
MaJloif Maccoif, rabapuTamu, HU3KOH ce0€CTOMMOCTHIO, SHEPTONOTPEOJICHHEM 1 BHICOKON HAIEKHOCTBIO.

Hauboiree OBICTPO pa3BUBAIOIIMMHUCS MUKPOIJICKTPOMEXaHUIeCKUMH ycTpoiictBamu (MOMC) sBisroTCS
aKCeJIepoMeTpbl M THUPOCKONbl. Mukpomexanndeckue rupockonsl (MMID) sBisitoTcs Hambosee CIIOKHBIMU
MUKPO3JIEKTPOMEXaHUUECKUMHU yCTpoiicTBaMu. MMI™ ucnosnp3yroTcst Kak B CJI0KHOM BOCHHOM TEXHUKE, TaK U B
pa3MyHOI OBITOBOM AJIEKTPOHUKE (MOOWIbHBIE TeJIeOHBI, (HOTOANIIAPATHI, IAHIIETHI).

ITpu mpoextupoBanun MMI' BO3HHKAIOT 3aJadd, KOTOpPHIE TPEOYIOT COBMECTHOTO pEIICHHs MpobdieM
ANIEKTPOHUKH, MEXaHWKH, METPOJIOTHH, MaTepHajoBefeHus, TexHojoruu [1]. JIII KOMIBIOTEPHOTO
MPOEKTHUPOBAHUSI MUKPOMEXaHHUYECKHX YCTPOICTB CYIIECTBYET psifl MPOrPaMMHBIX KOMIUIEKCOB. 13 HUX MOXHO
Beienuts CoventorWare, IntelliSuite, MEMSCAP Mems Pro [2, 3]. [aHHble OpOrpaMMHBIE MPOAYKTHI
MO3BOJISIIOT pa3paboTars HeoOxoaumoe MOMC ycTpoWCTBO B €IMHOM cpene, HO MX CTOMMOCTBH JIOXOAMT JI0
HECKOJIBKUX MIJUIHOHOB pyOiel 1 TpeGyeT eKeroAHOTO MPOATICHNS JIUIICH3UH.

ITosToMy Bo3HHKaeT HeoOxomumMocTh pa3paboTku CAIIP Ha OCHOBE WCIIOJIB30BAHHMS HECKOJIBKUX
MPOTPAMMHBIX HMPOIYKTOB, CBA3aHHBIX MEXKIY COOOH, MIPH MCIOIB30BAHNN KOTOPBIX MPOBOIATCS HEOOXOIMMEIE
HCCIIeIOBaHMA, MOZCITUPOBAHNE U IPOSKTHPOBaHUe Oyaymieit moaenu MMI'.

CAIIP MMI' ©OasupyroTcss Ha HTEpPallMOHHOM Hpolecce MNpoeKTHpoBaHus. IlpubnmxeHue K
OKOHYATEJIbHOMY pE3yIbTaTy OCYILECTBIISIETCS MyTEM MHOTOKPAaTHOTO BBIIOJIHEHUS OJHOM U TOH ke
HOCJEJ0BAaTENHOCTU Npouenyp. Mrepanun MOryT OXBaTbIBaTh KaK HECKOJIBKO ONEpaluil, TaK U HECKOJBKO
STarnoB NPOEKTUPOBAHMUS.

CAITP MMI' cocTouT W3 Clemylonux IOACHCTEM: MOJCHCTeEMa co3aanus 3D-Moxaenu, mojacucTeMa
aHanM3a, MOACHCTEMa aBTOMATH3MPOBAHHOTO BBITyCKa KOHCTPYKTOpcKkoid mokymenrtammu (KJI), moxcucrema

co3manust  (oromabmoHoB. DyHkumoHupoBanue mnoacucteMm CAIIP MMI  obGecrneunBaeTcs TaKUMH
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nporpammHbIME TipoaykTamu kak: T-Flex CAD 3D, ANSY'S, Layout Editor, MatLab/Simulink, FasterCap, puc.
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Puc. 1. Cmpyxmypuas cxema CAIIP MMT'
Paspaborannas CAIIP nokazana BO3MOKHOCTh IPOEKTHPOBAHHSI MHKPOMEXaHUYECKOro ceHcopa MMI,
YIOBJIETBOPSIOIIETO YCIOBUSIM AOCTHXEHUS MAKCHUMaNbHOM 4yBCTBUTEIBHOCTU THPOCKOIA, YTO COOTBETCTBYET

MOCTaBIIEHHOM 3a/1a4e, puc. 2.
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f=5712Ty

a) [lepsas ¢popma konedanuit 0) Bropas popma xonedanmit B) UyBcTBUTENBHEIH AmeMeHT MMIT
Puc. 2. Cencop osyxxomnonenmuoeco MMI”

Pazpaborannas CAIIP MMI' wucnone3dyercst Juis NpPOBEICHUS KYPCOB IOBBIIICHUS KBaTU(pUKAMK
CHEUHUAIUCTOB MPEINPHUIATHI MPUOOPOCTPOCHHUS M a3POKOCMUYECKON OTpaciu 1o mporpamme «MHxeHepHsbIi
aHaJIMU3 B CUCTEME KOHEYHO-3JIEMEHTHOTrO aHann3a ANSY Sy.

IIporpammusie mpoxykTsl, Bxoasamme B CAIIP MMI' MoryT ObITh OCBOEHBI CTYAEHTaAMH IPH H3yICHHU
CJICIYIONINX AMCIMIUIMH: MH)XKEHepHas rpadguka — 1 xypc OakanaBpbl, mH(popMaTHka — 1 Kypc OaxaiaBphl,
ocHoBbl CAIIP — 3 kxypc OakanaBpbl, KOMIBIOTEPHBIE TEXHOJOTHH — 2 Kypc OakajaBpbl, HHPOPMaIMOHHbBIE
TEXHOJIOTHH — 1 KypC MarucTpsl.

ABTOpBl JaHHOW pPabOThl Hadanu paspabarbiBaTh manHylo CAIIP emé& ¢ MomeHTa 0Oy4eHHS B
MarucTpaType M MpoJ0JDKAI0T COBEPIICHCTBOBATE, €€ 00ydasch B acmupaHType. [lomydeH OmbIT HCTIONb30BaHUs
pa3paborannoit CAIIP mpu AMIUIOMHOM MPOEKTUPOBAHUH y MaruCTPOB 00pa30BaTeNbHBIX MporpaMM «CHCTEMBI
OpHEHTAIlNH, CTa0WIM3alMi W HaBuramum» U «CHCTeMBl aBTOMAaTH3WPOBAHHOTO ITIPOECKTUPOBAHHA B

npudopocTpoennn» no Hanpasiernto 200100 «IIpubopocrpoeHue».
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Annotation. Creation of the virtual environment as an educational resource to increase motivation and
inquisition of the students is a great challenge for Russian educational system. The paper considers some issues
of blended-learning. Some elements of blended-learning are analyzed through the ways they are implemented in

Tomsk Polytechnic University.

On the Internet you can find a huge variety of the content about blended-learning, but if you start to
analyze it you will realize that you cannot immediately take and use it. Why? Because most of this content has
been created by people who live in Europe and the USA, and here in Russia, we have our own educational
system, mentality and technical capabilities. Thus, to take something from abroad we have to adapt it to our
educational environment, to avoid rejection of new technologies. Let’s sort out what blended-learning is and how
teachers and students get adapted to a new learning environment.

Blended learning is a formal education program in which a student learns at least in part through online
delivery of content and instruction with some element of student control over time, place, path and/or pace and at
least in part at a supervised brick-and-mortar location away from home [1].

The first part is online delivery of the content and instructions: the facilities of Tomsk Polytechnic
University are increasing day by day, teachers have their personal sites, where students can find content related
to the subject and write a message to ask for help and instructions; the scientific-and-technical library is an
available online source and some of the teachers are considering the creation of high quality audio/video
lectures. This may be regarded as one of the steps to a massive open online course (MOOC) like
OpenCourseWare (OCW) of Massachusetts Institute of Technology [2]. OCW provides more than 2200 courses,
which are available 24/7 for anyone. Everybody can enrich and share their knowledge; teachers can take a closer
look at how other professors are organizing and teaching their classes.

The second part of the definition is the possibilities that enable students with an element of control over
time, place, path and/or pace to make their study more efficient . Time: Learning is no longer restricted to the
school day or the school year. The Internet and a proliferation of Internet access devices have given students the
ability to learn anytime. Place: Learning is no longer restricted within the walls of a classroom. The Internet and
a proliferation of Internet access devices have given students the ability to learn anywhere and everywhere.
Path: Learning is no longer restricted to the pedagogy used by the teacher. Interactive and adaptive software
allows students to learn in their own style, making learning personal and engaging. New learning technologies

provide real-time data that gives teachers the information they need to adjust instruction to meet the unique
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