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BO3MOXHOCTb

MHoOrogncumninHapHom paboTbl... BO MHOIMMX MHAYCTpUAX!
MaTtematunyeckoe D
mogenupoBaHue

LLOC u cuctemsbl cBA3U

Cuctembl ynpasneHus

AHanun3 AaHHbLIX

KomnbloTepHoe 3peHune u
o06paboTka nsobparkeHuni

dusunyeckoe mogenmposaHume

MawuHHoe 1 rnyboKoe
obyueHue
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“‘BbluncnntenbHoe MbllUneHne oyaer
doyHOaMeHTanbHbIM HaBbIKOM,
ncnonb3yembliM BCeEMU K cepeanHe 21-ro
BeKa. Tak e, Kak YTeHue, NMCbMO U
apnpmMmeTuka”

Jeannette Wing (2011)
VP Microsoft Research
Carnegie Mellon
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[TpOoeKTHO-OpUEeHTUpPOBaHHOE 0By4YeHne

NMpoekTHOE 00y4YeHUue 3TO KOMIMMNEKCHbIN Noaxo4d K 00y4eHUro u
npenogaBaHUIO B Krnacce, Lerb KOTOPOoro BoBMneYb CTYAEHTOB B N3Yy4YEHUE
HacToALWMX npobonem*

* Motivating Project-Based Learning: Sustaining the Doing, Supporting the Learning, Educational Psychologist
Volume 26, Issue 3-4, 1991
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http://www.tandfonline.com/loi/hedp20?open=26
http://www.tandfonline.com/toc/hedp20/26/3-4
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MATLAB n Simulink — pelueHne gns
[TIpoekTHOro oby4eHus
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reate arduino object and connect to board

Pf exist('a') && isa(a,'arduino') && isvalid({a),
% nothing to do

else

a=arduino ('DEMO") ;

end

% initialize pins
disp('Initializing Pins ...");
% sets digital input pins

a.pinMode (2, 'INPUT'");
a.pinMode (3, 'INPUT'); 13
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[Nopaep:kka Hepoporux annapaTHbIX NNaTopm N MOOUNBbHbIX
OaTYNKOB

/ k@ Pitch

MATLAB based 3D Scanner using Self-balancing robots using Sensor support for
Raspberry Pi LEGO and Arduino Android and iOS devices

Search: MATLAB Hardware Catalog
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MATLAB Academy

Get Started

AN\
-

MATLAB Onramp Deep Learning Onramp

4 yaca 6ecnnaTtHoOro KOHTEHTa — JOCTYMHO BCEM

Computational Mathematics
*Available only to users at universities that offer campus-wide online training access.

C 4 A

e
s

>7 4YacoB Mo peLlueHuo 3agad
YynucneHHbiMmn metogamum ¢ MATLAB

Solving Nonlinear Equations Solving Ordinary Differential Introduction to Linear Introduction to Statistical
with MATLAB Equations with MATLAB Algebra with MATLAB Methods with MATLAB ﬂo CTyrl HO a pa MKaXx TAH
Core MATLAB Functionality Data Analytics
|l % s :: /-.’_//:-;niil'fl“_-;—__rf/
: e < | >
£ 5 : ’g =773 >80 4acos Mo UCMOMb30BaHMIO
'b.'} - = ="y N
MATLAB gna pelueHus
A A MATLAB Programming MATLAB for Financial MATLAB for Data Processing Machine Learning with
VLA Tl Techniques Applications and Visualization MATLAB CI—I e L" M an M3 M po Ba H H bIX 3aﬂ|aq

OOCTYyrnHO B pamkax TAH
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LindppoBas akoHoMuMKa n undpoBusaums obpasoBaHUsS*

= bonblune AaHHbIE;

= HenporexHonormm n NMCKyCCTBEHHbIN UHTENMEKT;

= Cucrtembl pacnpeneneHHoro peecrpa;

= KBaHTOBble TEXHOMOINU;

= HoBble Npon3BOACTBEHHbLIE TEXHOMNOINN;

= [1pOMBbILLUNIEHHBIN UHTEPHET,;

« KOMMNOHEHTbI pODOTOTEXHUKN N CEHCOPUKA,

= TexHonorum 6ecnpoBOAHON CBSA3Y;

= TexHonornm BnupTyaribHOW 1 OOMNOSIHEHHOW pearibHOCTEN.

PacnopsixxeHue lNpasumernscmea P® om 28 urons 2017 200a Ne1632-p
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bonbline gaHHble

= MMpocToTa. Bce pyHkumn MATIIAB
aBTOMaTMYeCKM nogaepxueatoT paboTy C
OaHHbIMK Noboro obbema

= AdpektnuBHocTb. MATIIAB «13 KOPOOKNY
NpeaoCTaBnSAET ThICAYN NPOBEPEHHbIX
BpeMeHeM anropuTMOB.

= YpobctBo. MATJIAB nonHocTbO
NHTErPUPYETCS B COBPEMEHHYIO
NHQPACTPYKTYpY no padoTte ¢ BonbLINMK
obbemMamu JaHHbIX, BKOYas Noaaepxky
NoSQL, Hadoop, HDFS n Spark.

=  MacwrabupyemocTtb. HauaTtb paspaboTky
anropMTMOB MOXXHO C 06pabOoTKM JfIoKanbHbIX
OAHHbIX U 3aTeEM aBTOMaTUYECKM NEPEHECTU
nx Ha Hadoop 6e3 HeobxogmMmocTn
nepennceiBaTb NX 3aHOBO.

ACCESS

MATLAB Datastore

EXPLORE,PROCESS, DEVELOP PREDICTIVE
ANALYZE MODELS
MATLAB Tall Arrays MATLAB Statistics and

Machine Learning

Toolbox

DESKTOP
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HenpoTexHONormm  NCKYCCTBEeHHbIU UHTENSEKT

MawuHHOe oby4yeHue. icnonb3ys NpoaBUHYTYIO
MaTtemMaTuKy 1 BCTpoeHHble anropntmel MATJIAB
No3BoNsAeT o0y4aTb HEMPOHHbIE CETU HA OCHOBE
OOoNbLUNX OaHHbLIX KaK N0 METOAUKE «C yYnTenemy», Tak
n «6e3 yuntens», U pewaTb 3agayum Knactepusauuu,
Kraccudukaumm n perpeccun.

myb6okoe obyyeHue. Npsmon goctyn K
COBpPEMEHHbIM HenpoceTeBbIM Mogenam (GooglLeNet,
VGG-16, VGG-19, AlexNet, ResNet-50, ResNet-101 u
ap.), beicTpoe obyvyeHne mogenen (B T.4. Ha GPU) n
BbICOKasi CKOPOCTb paboTbl 00y4YEHHbIX MOAENen,
BU3yannsaums npoMexyTovHbIX pesynbTaTtoB
00y4eHus1 1 MHOroe apyroe.

Pabota c ectecTtBeHHbIMU A3bikamu. MATJIAB
nogaepXxuBaet 06paboTKy TEKCTOB HA €CTECTBEHHbIX
A3blkax, B T.4. MMMOPT TEKCTa N3 pasfinNyHbIX
dopmaTtos (PDF, Word n gp.), BblaeneHme KnoyeBblX
(3Ha4YMMbIX) CNoB, NOCTPoeHne obnaka 3Ha4YUMBbIX
NOHATUI, BbINOSTHATDL NTATEHTHO-CEMaHTUYECKUN
aHanu3 u naTeHTHoe pa3melleHne Oupuxne.

UNSUPERVISED
LEARNING

—

{MACHINE LEARNING

SUPERVISED
LEARNING
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MpoMbILWNeHHbIA MHTePHeT

= YMHble yctpouctBa. MATJIAB nossonser

paspabatbiBaTb anropuTMbl U Ha UX OCHOBE

aBTOMaTUYeCKM reHepmnpoBaTh Ko A9 BCTpanBaeMbIX

MNPOLIECCOPOB, KOTOPbIE YCTAaHABIMBAKOTCA HA «YMHbIE»

yCTp0|7|CTBa n NO3BOJTAKOT OCyLLI,eCTBJ'IFlTb C60p n Communication

npegBapuTenbHy0 06paboTKy gaHHbIX, 0bMeHnBaTbLCA oo
o eploy analytics |

OAHHBLIMWU C APYTMMKN YCTPOMCTBaMU, NPUHMMAaTb Andlytic loT Platform to cloud |

peLleHNss Ha OCHOBE METOA0B NCKYCCTBEHHOIO = Online analytics I

= Visualization and reporting
NHTENeKTa.

=  AHanutnyeckas nnartdopma. BeinonHsiet obpaboTky
N aHanM3 cobmpaembix AaHHbIX B peanbHOM (Unn
Obnnskom K peanbHomy) macwtabe spemeHn. MATIIAB
npennaraeT rotoByko obnayvHyto nnatgopmy
ThingSpeak ans peweHnsa 3agav loT.

= Paspabotka aHanutnyeckux anroputmoB. MATJIAB
NO3BOSISAET pa3pabaTbiBaTb aHaNUTUYECKMe
anropuTMbl, B T.4. NpeackasaTesibHy aHanuTuky, 1
aBTOMaTnyecku nybnukosaTtb ux Ha loT-nnatdopme
(aHanuTuyeckon nnatgopme).

Connectivity

|
>

(

. Deploy algorithm to device
Smart Connected Devices

» Local embedded Algorithm Development
algorithms = Historical analytics

= Data reduction = Sensor analytics

19
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KoOMNOHEeHTblI pOOOTOTEXHUKM U CEHCOPUKA

= CucremHas apxutektypa. MATJIAB nossongder
co3aaTb MOMHOCTbLIO LUMPPOBYO Moaenb poboTa

= MpoektnpoBaHue 3D mogenu. PaspaboTtka
MeXaHUKn ABmxeHna poborta Ha ocHoBe CAIP-
MOZESNN U MHOXEeCTBa OrpaHnUYeHnin pasnnuyHom
npupoabl.

= Paborta c ceHcopamu. PaboTta ¢ ceHcopamu 4Yepes
Robot Operation System (ROS).

= Bocnpuatue okpyxawuen cpeabl. BCTpoeHHbIe
anroputmbl MATJIAB n nogaepxka rrybokoro
o0y4yeHnsa No3BONAT UHTEPAKTUBHO BbIMOMHATL
oOHapyxeHne 1 oTcrnexmBaHne o0bLEKTOB, OLlEeHMBATb
TPaeKkTopuio ABMKEHUS, obpabaTbiBaTh AaHHbIE C
CEHCOpPOB.

= MpuHaTtne peweHunn. lNooagepxnsaetcsa SLAM-
TEeXHosorvsi, no3sonswLas poboTy onpenenaTs CBoe
NoSIoXKeHNe Ha KapTe MECTHOCTU U BbINOSHATb
aBTOHOMHYIO HaBurauuio.

= ABTOMaTuueckas reHepauus Koga.
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CuctemHas apxutektypa. CosgaHne nosiHoU
LMdppoBON MOaenNn YCTPOMNCTBa CBA3M
(ncnonHaemon cneundunkaymm), BKIovas
LMppoBYIO U aHaNOroByto Yactu (Ha
doM3NYECKOM YPOBHE), arropuTMMUYECKYO YacTb
(Ha KaHanNbLHOM, CETEBOM, TPAHCMNOPTHOM W
CeaHCOBOM YPOBHSIX).

LndpoBas yactb. OCcHOBa BCEX COBPEMEHHbIX
CUCTEM CBSI3N — 3TO anropuTMbl.

CraHpapTtbl. [loggepkka pa3paboTkm B pamkax
CaMbIX COBPEMEHHbIX CTaHOAPTOB U NOAXOA0B:
5G, LTE, WLAN.

AHanoroBast yactb. MATJIAB npegnocrtaBnser
MHCTPYMEHTbI AN pa3paboTkm
BbICOKOYACTOTHOro 6rioka n aHTEeHH.

ABTOMaTU4ecKas reHepaumsa Koaa.

TexHonornn 6ecnpoBOoAHOUN CBA3MU
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TexHOnorum BUpTyanbHOM M AOMNOSIHEHHOW pearnbHOCTEeN

= Co3pgaHue BUpTyanbHOM peanbHOCTU. BCTpoeHHbIn 3D-
peaakTop, nmnopt 3D-moaenen na coBpemeHHbix CAlNP-
cuctem. lNogaepxusatotcs dopmatbl VRML n X3D,
dopmat onucaHmnsa podotos URDF.

=  MopenupoBaHue BUpTyaribHOU pearibHOCTM.
[MpenoocTaBnaOTCA cpeacTsa ansa npocmoTpa
BMPTyanbHOr0 MMpa C pPasfnnyHbIX TOYEK 3pEeHUS,
BpaweHua/npnbnmxkeHna/yoaneHmsa kamepsbl, HabnogeHna
0OBbEKTOB B ABWXEHUM, 3aNNCKU NMPONCXOAALLETO
OOHOBPEMEHHO C HECKOMNbKNX NO3NLUNA.

- BsaumopenctBme ¢ BHEWWHUM MUpoM. [locTyneH
ABYyHarnpasfieHHbIN NHTePdEeNC ¢ BUPTYyasribHbIM MUPOM:
0OBbEKTbI BHYTPEHHErO MMpa MOryT pearnposaTb Ha
COObITUS BHELLHErO MUpa, 1 Ha0bOPOT, OOBLEKTLI BHELLHETO
Mupa moryT obpabaTtbiBaTb COObITUS BUPTYanbHOro Mupa.
NmeeTca nogaepxka 3D-Mbilin 1 JXKOUCTUKA ¢ obpaTHOM
CBS13b10.

=  OOHapyxeHue cTtonkHoBeHUn. ObecrneymBaeTcs
BO3MOXXHOCTb OnpeaensTb CTONKHOBEHNSA obnaka Touvek,
nyyen, npocton reometpmn. MoxxHo mogenmposaTtb
yNbTPas3BYyK, Nuaapbl, CEHCOPbI NPUKOCHOBEHUN.

4\ MathWorks
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Kak nony4unTtb NMIMUEH3NIO Ha Ang nHAMBMAyanbHOro
Mcnornb30BaHUA: exponenta.ru/urfu

e E hitps://expon L-hac EYcTanoﬁxanamuﬁaumn M. )LT'U\ sy oy @
B = E-Q v Crpanmya v bBesomacHocTe ¥  Cepeuc ¥ @v _;ﬂﬂ Iﬂ‘i, ﬁ

Bxoa/Peructpaums MeHip =

Tnasnas - Yemawoska uaxmueayus MATLAB das Yp@y

YCTAHOBKA U AKTUBAL UA
MATLAB A1 YPDY

Ypanbckuid heiepanbHblii YHUBEPCUTET NPeA0oCTaBNAeT BCEM CTyAEHTAM N COTPYAHWKAM YHUBEPCUTETA BO3MOXHOCTh YCTAHOBUTh

Ha NWYHLIA KOMNBIOTEP NULEH3WOHHOE NporpaMmmHoe obecneveHue MATLAB v Simulink ¢ 6onblunm kKonuyecTsoM

cneynananpoBaHHbIX Hay4HbIX U MHXEeHEepPHbIX NakeToB.

MNHCTpYKUWA N0 YCTAHOBKE HA NNYHLIN MK

OrtnpaesTe HaMm coobLieHue v

4\ MathWorks'
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boicTpbin cTapT: https://www.mathworks.com/academia

Getting Started
: & v
&
MATLAB Onromp Simulink Onramp Deep Leaming Onramp
Get stared quickly with the basics of Get started quickly with the basics of Get started quickly using deep
MATLAS Siruinic. Ieaming methods ¥ perdarm image

recogriticn.

—

MATLAB Fundamentals MATLAB for Data Processing MATLAB Progromming MATLAB for Financial
Lirm coe MATILAE functicnaiy 8o ond Visuolizafion Tachniques Applications
data analysis, modeing, and Create custom visual zations and mprove the robusiness, festiity, Leam MATLAB for nancial data
programming. ulomale your dala analysis Rsks and efidency of your MATLAB analysis and modeing
oode.

"’" m -

Machine Learning with Deep Learning with MATLAB
MATLAB Leam the theory and practice of

Explore data and buld predictve Lulding deep neural networis wih
modds. realdfe image and sequence data.

=== st

Computational Mathematics

“Mailable only o users at undverdtics that offer campus/wide cnlne trakning aocess.

—a

Solving Nonlinear Equations Solving Ordinary Differential Introduciion fo Linear Introduction to Stalistical
with MATLAB Equations with MATLAB Algebea with MATLAB Methods with MATLAB
Use rcol fndng maetnods (0 sobe Use MATLAB COE sovers 0 Use matrix methods 10 sotve: Get started quickly with basic
noninedr equaons. rumerically scive ordnary systeme of Inear equaions and descrptive statistics and data NEing
aferental eouations oerform eoenalue decomocation

Educators

Add MATLAB and Simulink to the classroom, as 5000 universities already have, and you inspire critical thinking and innovation.
You also prepare students for prominent careers in industry, where the tools are the de facto standard for R&D. Get started and
getinspired.
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MATLAB Campus License Self-Paced, Online Courses MATLAB Online
» Get MATLAB for everyane » Leam MATLAB interactivedy, at your » Access MATLAB from any web
own pace browser
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Live Editor MATLAB Courseware Arduino Engineering Kit
» A new way to create, adit, and un » Downbad courseware » Teach engineering concepts whils
MATLAB code programeming Arduing projects with
MATLAS and Simufink.

Trial Software Webinars for Instructors Primary and Secondary
Try MATLAB, Simulink, and Other »  Explore curmicubim ideas Schools
Products

»  Teach with MATLAB and Simulink

§ Gettrial sofware
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