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HaumeHoBaHNEe TUCHUILINHBI

Applied mechanics and engineering

O0BéM qucHUILINHEBL, 3E/aK. 4.

6/216

COAEPKAHUME JNCHUIIJIMHBI

Pa3nennl

Tembl

Paznen 1.
Force

Tema 1.1.
Fundamentals

Tema 1.2.

Force

Tema 1.3.

Resolution of a force
Tema 1.4.

Moment of a force
Tema 1.5.

Force system

Tema 1.6.
Composition of Forces

Paznen 2.
Equilibrium

Tema 2.1.

Definition, conditions of equilibrium
Tema 2.2.

Lami’s Theorem

Tema 2.3.

Equilibrant

Tema 2.4.

Beams

Pa3znen 3.
Centre of Gravity and Friction

Tema 3.1.

Centroid

Tema 3.2.

Center of gravity

Tema 3.3.

Definition of friction, force of friction
Tema 3.4.

Equilibrium of bodies on level plane
Tema 3.5.

Equilibrium of bodies on inclined plane

Pa3nen 4.
Simple Liftind Machine

Tema 4.1.

Definitions of simple machine

Tema 4.2.

Law of machine, maximum mechanical advantage
Tema 4.3.

Study of simple machines

HaunmenoBanue JUCHUIIIMHBI

Aerospace systems

O0bém qucuumannel, 3E/ak 4.

5/180

COILEPXKAHME JNCIUITINHBI
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Tema 1.1

Aerodynamics and mechanics of flight

Tema 1.2

Properties of the atmosphere

Tema 1.3

Development of aerodynamic forces
Pasmen 1 Tema 1.4
Fundamentals of Flight Basics of aircraft performance

Tema 1.5

Stability and control

Tema 1.6

Fundamentals of high speed flight

Tema 1.7

Rotary wing flight

Tema 2.1

Operating principles and applications of the electrical

systems

Tema 2.2
Paznen 2 Equipment used for the electric generation
Aircraft Electrical Systems Tema 2.3

Distribution and utilisation of electrical power required for
aircraft operations

Tema 2.4

Construction and operation of turbine engines

Paznen 3
Aerospace Operation and Practices

Tema 3.1

Industry practices in aircraft operation and maintenance
Tema 3.2

Handling and usage of aircraft maintenance tools

Tema 3.3

Quality management system, safety precaution
requirements

Tema 3.4

Interpretation of schematic diagrams for aircraft equipment
installation

Pasznen 4
Introduction to Operations Management

Tema 4.1

Operations strategy

Tema 4.2

Design of operations processes
Tema 4.3

Management of operations

HaunmenoBanue JUCHUIIIMHBI

Advanced methods of remote sensing and
geoinformation systems

O0bém qucuumannel, 3E/ak.g.

10/360

COAEPKAHUE JUCHOUITJIMHBI

Pazmen 1
Bpenenue

Tema 1.1

Omnpenenenne U 0030p UCTOPUH, IBOTFOIHH, CUCTEM
NIMCTaHIMOHHOTO 30HAMPOBAHUS

Tema 1.2

JnekTpoMaranTHoe m3nnyderue (M), TepMuHBI 1

ompesieNieH s, 3aKOHBI U3yYeHUSs, CTIeKTp DM, HCTOUHUKH
OMU.

Paszmein 2
CucTeMbl TMCTAaHIIMOHHOTO 30HIUPOBAHUS

Tema 2.1

AKTUBHBIC ¥ TACCHBHBIC CUCTEMBI, KAPTUPYIOIIUE U HHBIE
CHCTEMBI, IIOHATHE Pa3pEIICHHs B JUCTAHIINOHHOM
30HJAMPOBAHUH - IPOCTPAHCTBEHHOE, CIIEKTPAIbHOE,
[PaIMOMETPUICCKOEC M BPEMEHHOE.

Tema 2.2

OpO6uTH! ¥ TIaTHOPMBI U1l HAOIIOACHHS 3EMITH.
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Paznen 3
[Ipunoxenus

Tewma 3.1

[pukinagHOE UCIIOIP30BaHUS TUCTAaHIMHHOTO
30HAMpOBaHUA B Haykax o 3emie, OkeaHe, aTMocdepe,
Yepe3BBIYAIHBIX CHTYaLUIX U H3MCHEHUH KIIMMATa.

Pasznen 4
DyHIaMeHTaIbHBIE TOHATHS T€OMH(POPMATHKN

Tema 4.1

["eorpaduueckast nHOpPMAMOHHAS cHCTEMa: 0030D,
porpaMMHOE oOeciedeHe U JaHHbIE, IPOCTPAHCTBEHHBIE
1 aTpHOYTHBHBIC JaHHbBIC, BEKTOPHBIC M PACTPOBEIC
TaHHEBIE, CJION, CETH 1 BEOKIUCHTEL

Tema 4.2

OTtxperteie 1 Kommepueckne ['IC. Tematuaeckue ['YC-
[IPUIIOKEHHUS

Paznen 5
I"eonrdoOpMaIMOHHBIE CHCTEMBI M IPOCTPAHCTBECHHEBIC
TaHHbBIE

Tema 5.1

Hctounuku nanubix it [MC. [Ipo0iaeMbl BBOAA JaHHBIX.
Tema 5.2

/133 kak UCTOYHHK JaHHBIX. [ 'eorpaduueckas mpuBs3Ka u
kaprorpaduueckue npoekuuu B ['UC.

Paznen 6
TemaTnueckoe kapTorpadupoBaHue, IOBEPXHOCTU U
rdposast Mozenb penbeda (LIMP)

Tema 6.1

CocraBiieHHE TEMaTHYECKUX KapT, BUABI HU(PPOBBIX
Mozerel penbeda, anroputmsl pabotsl ¢ LIMP, co3nanne
3D-mozeneit MECTHOCTH

Paznen 7
Anamutnaeckue Gpyukmm ['MC

Tema 7.1
THumMIHbIC 3a1POCHL.
Tema 7.2

Osepuield. IlpocTpancTBeHHble 3anpockl B T YC

HaumeHoBaHNe TUCHUILINHBI

O0bém qucoumannel, 3E/ak.g.

COAEPKAHUE JTUCHUITJIMHBI

Paznen 1

Beenenue. ®uznueckoe NpoeKTUPOBaHNE 0a3bl
maHHbIX. JIOrHYecKoe MPOEKTUPOBaHKE 0a3 TaHHbIX.
[IpoexkTupoBaHue PeNAIUOHHBIX 0a3 JaHHBIX C
MCII0JIb30BaHHEM HOpMaJIU3al1H.

Databases
2/72
Tema 1.1
ACHeKTbI HpOGKTI/IpOBaHI/Iﬂ 6&3 JaHHBbIX
Tema 1.2

ABTOMAaTHYECKas MPOBEPKa HEIIPOTHBOPEUMBOCTH HabOpa
OrpaHUYEHUN LEJIOCTHOCTH

Tema 1.3

[IpoGieMbl MpOeKTUPOBaHUs 0a3 JaHHBIX.

Paszmein 2
Turel HopManbHEIX GopM. OCHOBHBIE CBOWCTBA
HOpPMaJIBHBIX (POpPM

Tema 2.1

Knaccugeckuii moaxo1 IPOSKTUPOBAHHUS B TEPMUHAX
peJ’IHHI/IOHHOf/’I MOACIIN JaHHBIX METOAOM
M10CJIeJOBATENIBHBIX MPHOIIMKEHUN K
yJIOBJIETBOPUTEIILHOMY Ha0Opy CXeM OTHOIICHHUH

Tema 2.2

[IpencraBneHne npeaAMETHON 00JaCTH B BUJIE OJTHOTO MIIH
HECKOJIbKUX OTHOILIEHHH.

Tema 2.3

[Iponecc npoekTUPOBaHUS KaK MPOLECC HOPMATU3alH
CXEM OTHOLIEHMH.

Tema 2.4

[TocneroBaTeIbHOCTS HOPMAIBHBIX (POPM

Paznen 3

CeMaHTHYECKOE MOJEINPOBAaHNE TaHHbIX, ER-
muarpammel CemanTnueckas ER- monens (CymmHOCTE-
CBs31)

Tema 3.1

OrpaHUIeHHOCTH PEJISIITMOHHON MOJIEITN TaHHBIX
Tema 3.2

HenocraTouHoe mpeacTaBieHUe CMBICIIA JaHHbBIX.
Tema 3.3

CeMaHTHKa peaTbHOM MPEeIMETHON 00J1acTH
Tema 3.4

He3aBucuMOCTE OT MOJEIIH

Tema 3.5
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[TpoOnema npeicTaBICHUS OrpaHUYCHUH LIETOCTHOCTH B
koHTekcTe ER-muarpamm.

Tewma 3.6

PasnoBunHoctu ER-Moneneil.

Tema 3.7

[IpoexTHpoBaHUE IPEIMETHOM 00IacTH.

Tewma 3.8

['paduueckue quarpaMMel.

Paznen 4
CTpyKTypBI BHEIIHEH TaMSTH, METO/IbI OPraHU3aLHH
WHIeKCOB. MeTo/Ibl (pU3nuecKoll OpraHu3annu JaHHbIX

Tema 4.1

Opraan3anus BHEITHEH NaMATH. [IByXypoBHEBas CHCTEMa.
Tewma 4.2

'YpoBeHb HEMOCPEICTBEHHOTO YIIPABIICHHUS JAHHBIMH BO
BHEIIIHEW MaMsITH.

Tewma 4.3

YrpaBieHne TpaH3aKIUAMHA U KypHaJIH3anei N3MeHSHUH
B/

Tema 4.4

YrpaBieHue ypoBHEM, peanu3yromuM 36k SQL.
OpFaHI/I?)aHI/ISI TOACUCTEMBI HUKHETO YPOBHA JOJIKHA
YIIPaBJIEHUS AaMATHIO.

Tema 4.5

O YHKITUH MTOJICHCTEMBI BEPXHETO YPOBHSL.

Tema 4.6

HmeKcHO-TIOCTIeTOBaTeIbHAS M HHACKCHOTIPOU3BOIBHAS
OpraHu3aIys JaHHBIX. MEeTOIBI IOCTyIa K JaHHBIM. MeTox
XCITPOBAHUS.

Tema 4.7

I[OCTOI/IHCTBa M HCJOCTATKU OCHOBHBIX METOJ0B XPpaHCHUA
U MoKcKa MaHHbIX / HACKCHOMOCIEI0BATEIbHAS 1
VMHIEKCHO-TIPOU3BOJIbHAS OpraHu3anus JaHHbIX. MeToabl
TOCTYyTIA K TAHHBIM.

Tema 4.8

JI0CTOMHCTBA ¥ HEJIOCTATKH OCHOBHBIX METO/IOB XpaHEHHUS
1 TIONCKA JTAaHHBIX.

Paszmen 5

KiueHT-cepBepHas opraHu3anus JaHHbIX. 3ammTa 0a3
manHeiX. CucTeMa 3alliMTh JaHHBIX B ACCESS
CepBepHbIE CUCTEMBI YIIPaBJICHUS JaHHBIMU.

Tema 5.1

Mojenu KINHEeHT-CEPBEPHOI OpraHu3alui JaHHbIX.
/[ByX3BEHHBIE U TPE3BEHHBIE CUCTEMBI.

Tema 5.2

OCHOBHBIE 33]]a4H, pEeLIaeMble B MHOTOII0JIb30BATEIbCKUX
cuctemax. Perumkanuu 6a3 TaHHBIX.

Tema 5.3

Du3ryecKue, OpraHu3alMOHHBIC U KPUIITOrpaduIeCKue
METO/JIbI 3aIUTHI JJAHHBIX.

Tema 5.4

Moienu 3aIUThI TaHHBIX: JUCKPEIIMOHHAS U MaHaTHAS.
Y naneHHas ayTeHTU(UKAIHS TOJIh30BaTEICH.

Tema 5.5

MeToab! 3aIUTh KOH(PUACHIINATHHBIX CBEICHUI.
OCHOBHBIE TPYIIIBI ITOJIb30BaTeNei B ACCeSS, mpasa u
MPUBUIIETHUHU U UX paclpe/iesieHue.

Tema 5.6

Daiin paboueii rpynmbl. YcTaHOBKA Mapoiel U
mdpoBaHne TaHHBIX.

Tema 5.7

[TocTpoeHne Ha/Ie)KHOM CHCTEMBI 3aIUTHI B ACCESS.
OCHOBHBIE TPHEMBI paboThI B KiTHeHT-cepBepHBIX CYB/I.
Cucrema MS SQL Server u Oracle.

Tema 5.8

OpFaHI/I3aHI/IH OoubmInx 0a3 JaHHBIX. XpaHymnma JaHHBIX.
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HaumenoBanue AUCHHUIIIMHBI

Dynamics and control of space systems

O0béM qucuumInebl, 3E/ak. 4.

10/360

COJAEPKAHUE JTUCHOUITJIMHBI

Paszmen 1
Methods for optimizing the orbital structures of
satellite systems

Tema 1.1

General principles for satellite systems design. Methods for
constructing systems for global continuous observation of
the Earth's regions. Ballistic design of systems for
continuous zonal monitoring of the Earth's surface.

Tema 1.2

Determination of the time gap in the monitoring of one
frontal group of the entire surface of the Earth. Methods for
constructing satellite systems for periodical observation of
the Earth's surface. Construction of ballistic structures for
monitoring systems of the entire surface of the Earth with
small gaps in observation. Construction of systems for
periodical monitoring of an area on the Earth's surface.
Ballistic design of spacecraft probabilistic systems.

Tema 1.3

Spacecraft communication systems. Satellite radio
navigation systems. Features of the construction of
meteorological satellite systems. Construction of outer
space monitoring systems. Ballistic design of systems using
ballistically coupled spacecraft groups.

Tema 1.4

Space tether systems. Orbital functioning of the connected
space objects. Rapprochement in space using tether
systems. The method of forming optimal modes of tether
systems controlled movement in solving practical problems.

Pasnen 2
Numerical and analytical methods for optimizing
orbital maneuvers

Tema 2.1

Equations of spacecraft motion in deviations from motion
along the circular reference orbit. Singleimpulse maneuvers.
Changes in the shape of the orbit as a result of the
application of velocity impulse. Estimation of the
magnitude of the maneuvers, the choice of the initial
deviation along the orbit at the spacecraft start. Necessary
optimality conditions. The main types of tasks for
spacecraft optimal maneuvering.

Tema 2.2

Optimal maneuvering in the space debris problem.
Spacecraft avoidance maneuvers from collision with space
debris. Assessment of maneuvers performed by an active
space object.

Tema 2.3

Optimal maneuvering in the space service problem.
Planning the optimal service for a constellation of
spacecraft in non-coplanar orbits. Assessment of maneuvers
performed by active spacecraft when transferring to the

vicinity of serviced objects.
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Pazmen 3
Methods for calculating the disturbed motion of
spacecraft in the force field of several celestial bodies

Tema 3.1

The two-body problem. Kepler's empirical laws. First
integrals for the Kepler problem. Phase portrait. Osculating
elements. Equations of indignant motion in the occupying
elements.

Tema 3.2

The three-body problem. The circular restricted three-body
problem. Stability of libration points. The Hill's problem.
The Sitnikov problem. The gravitational potential of the
Earth. The Euler problem of two fixed attracting centers.
Generalized problem of two fixed centers.

Tema 3.3

The N-body problem. The stability of the solar system.
Laplace's theorem. KAM theory. Jacques

Lascard's research.

Tema 3.4

The motion of a rigid body in a central gravitational field.
Satellite approximation. Limited formulation for the
satellite motion problem. Relative equilibria.

The problem of Leonov and the stub.

Tema 3.5

Influence of light pressure on the motion of a spacecraft.

Solar sail.

HaumeHoBaHHe JMCHUILIHHDbI

From data acquisition to data treatment

O0béM qucunmInHebl, 3E/ak. 4.

41144

COJAEPKAHUME JTUCHOUIIJIMHBI

Paszmen 1
Basic concepts of measurement

Tema 1.1

Sensors and transducers

Tema 1.2

The structure and characteristics of the measuring apparatus
Tema 1.3

Measurement Systems. Measurement errors

Tema 1.4

Measurement methods

Pa3nen 2
Theoretical basis of Light electric effect sensors

Tema 2.1

The photodiode and photovoltaic structure, modes of
operation and application

Tema 2.2

Multi-color LEDs

Tema 2.3

The structure and characteristics of optical interfaces
Tema 2.4

The scanner structure and characteristics of CCD sensors

Pazmen 3
Types of photo resist and application

Tema 3.1

The structure and features of a phototransistor

Tema 3.2

The structure and use of a light pencil

Tema 3.3

The structure, characterization and application of a liquid
crystal display

Tema 3.4

Measurement of LED characteristics

Paznen 4
Measuring elastic deformation instruments

Tema 4.1

Piezoelectric and piezoresistive sensors
Tema 4.2

Elastic deformation measuring instruments
Tema 4.3

Microelectronic capacitive pressure sensors
Tema 4.4
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PN-gradient sensors and the MOSFET structure
Tema 4.5
Measurement of elastic deformation

Paznen 5
Thermoelectric sensors

Tema 5.1

The operating principles, construction and characteristics of
an infrared motion sensor

Tema 5.2

Thermoelectric transducer coupling, the PVDF film.
Thermocouples, semiconductor structure, function and
features of metal thermometers and other thermometers.

Paszmen 6
/An optical gate

Tema 6.1
Its structure, working principle and characteristics and

HaumeHoBaHNe TUCHUILINHBI

French for foreign students

O0BEéM qucHUILUINHEBL, 3E/aK. 4.

6/216

COAEPKAHUME JUCHUIIJIMHBI

Paznmen 1

UenoBek U ero ceMbsl, IpY3bsl, TIOOUMBbIE 3aHATHS.

Tema 1.1

3HAKOMCTBO: Pa3pelnuTe MPeACTaBUTHCS.
Tema 1.2

3HAKOMCTBO: JIIOOMMBIE 3aHSATHS.

Tema 1.3

Mos yuéba

Paznen 2
UenoBeK M CTHIIb €T0 YKA3HH.

Tema 2.1

Moii pabounii 1eHb

Tema 2.2

Mos kBapTHpa. Moii tom. Moii paiion
Tema 2.3

3aropoaHblii joM. Bpemena roja.
Tema 2.4

bi3kue u janbHue POJCTBEHHUKY.

Paznen 3
UenoBek M €ro colajbHbIE CBSA3H.

Tema 3.1

Beuep B kpyry apyzeit. Jlrooumbie 61012
Tema 3.2

Busut k Bpauy.

Tema 3.3

[Ipazguuku. Tpagunuu.

Paznen 4
UenoBek 1 00IIECTBO.

Tema 4.1

KynbTypa: Teatp, KHHO.

Tema 4.2

CMU: npecca, paguo, TeJeBUICHUE.

Pazmen 5

UemnoBek u ero COHI/IaHBHO6HTOBaH JACATCIIbHOCTD.

Tema 5.1

TTokymnka mpo/I0BOJIbCTBEHHBIX TOBAPOB.
HanunonaneHast kyxHs. Jluernueckoe nuranue
Tema 5.2

TToxyrnka mpOMBIIUIEHHBIX TOBAPOB.

Pa3znen 6
UenoBek B ropojie, CTpaHEe B MUpE.

Tema 6.1

["opox: moe3nku Ha MaIInHe, BEIOOP MapIIpyTa, BUABI
TpaHCIIOPTA.

Tema 6.2

Ponb HTHOCTPaHHOTO SA3bIKA B MYJIBTUKYIBTYPHOM MHUPE
Tema 6.3

Kanukynel u otnyck. Ilytemectusi.

Paszmen 7
UenoBeK B MOJUTHYECKOM U DKOHOMUYECKOM
KOHTEKCTE.

Tema 7.1

DpanIys: reorpaguyecKoe MoNI0KEHUE.

Tema 7.2

AZIMHHUCTPATHBHO-TEpPUTOpUANBbHOE AencHrue Opannuu.
Tema 7.3
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OxoHoMuka OpaHunu
Tema 7.4
OCOOCHHOCTH TTONUTHYECKON crcTeMbl @paHIny.

Paznen 8
UemnoBek 1 COBpeMEHHOE 00IIECTBO.

Tewma 8.1

Oco0eHHOCTH (PaHITy3CKOTO MEHTAITUTETA.

Tema 8.2

Peanuu GpaHITy3cKOil KU3HML.

Tema 8.3

MyIbTHKYJIBTYPHbIE B3aUMOOTHOIICHHUS BO (DPaHITy3CKOM
o0IecTBe.

Pasnen 9

UemnoBek B KyJIbTYPHOUCTOPUIECKOM KOHTEKCTE.

Tema 9.1

OcHOBHBIE 3Tarbl ucTopurd OpaHLny.
Tema 9.2

Benukue mronu @paHuuu.

Tema 9.3

[Tapik: UCTOPHUS U COBPEMEHHOCTH
Tema 9.4

3HaMeHUThIe naMsaTHUKY [lapioka.

Paznen

10

ConHaNbHO-KYJIbTYPHbBIC ACTICKThI )KU3HH
(hpaHIry3cKoro o0IecTsa

Tema 10.1

B3arMOOTHOIIICHHS ITOKOJICHUH.

Tema 10.2

Momenu moBeIeHUs BO (ppaHITy3CKOM OOIIeCTBE.
Tema 10.3

CoBpeMeHHBIH (PpaHIly3CKHI 3TUKET

Tema 10.4

[Ipa3aHUKHU U KyJIbTYPHO-UCTOPUUCCKUE TPATUIIH

DpaHIy.

HaunmeHoBaHNe TUCHUANINHBI

Modelling and validation

O0bém qucuunannbl, 3E/ak. 4.

4/144

COJAEPKAHUME JUCHUIIJIMHBI

Paznen 1
Deterministic Systems

Tema 1.1

Difference and Differential Equations

Tema 1.2

Solution of Linear Difference and Differential Equations
Tema 1.3

Numerical Simulation Methods for ODEs

Tema 1.4

Stability and Sensitivity Analysis

Tema 1.5

Hybrid Dynamical Systems

Paszmein 2
System Identification

Tema 2.1

Parameter Fitting

Tema 2.2

Linear Regression

Tema 2.3

Least Squares Method

Tema 2.4

Nonlinear Optimization Methods

Paznmen 3
Stochastic Systems

Tema 3.1

Probability Distributions
Tema 3.2

Generating Random Variables
Tema 3.3

Monte Carlo Simulation

Tema 3.4

Markov Processes and Discrete Event Systems
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HaumeHoBaHNe TUCHUILINHBI

Machine learning and big data mining

O0BéM qucHUILINHEBL, 3E/aK. 4.

4/144

COAEPKAHUME JUCHUIIJIMHBI

Paznen 1

Introduction to Machine Learning and Data Mining

Tema 1.1

Introduction to modern data analysis

Tema 1.2

Machine Learning. Data Mining and Knowledge Discovery
in Data Bases

Paszmen 2
Clustering and its basic techniques

Tema 2.1

The task of clusterization

Tema 2.2

K-means and its modifications (k-medoids and fuzzy
cmeans clustering)

Tema 2.3

Density-based methods: DB-scan and Mean Shift
Tema 2.4

Hierarchical clustering

Tema 2.5

Criteria of quality

Paszmen 3
Classification and its basic techniques

Tema 3.1

The task of classification

Tema 3.2

1-Rules. K-Nearest Neighbours approach

Tema 3.3

INaive Bayes. Decision Trees. Logistic Regression
Tema 3.4

Quality assessment: precision, recall, F - measure, loss-
function, confusion-matrix, cross- validation and learning
curves (ROC, lift etc.)

Tema 3.5

Multi-class and multi-label classification

Pasznen 4
Frequent Itemset Mining and Association Rules

Tema 4.1

Frequent itemsets. Apriori and FP-growth algorithms
Tema 4.2

Association rules. Interestingness measures: support and
confidence. Closed itemsets

Tema 4.3

Connection with Lattice Theory and Formal Concept
Analysis. Applications

Pazgen 5

Feature Selection and Dimensionality Reduction.

Outlier detection

Tema 5.1

Feature selection versus feature extraction and generation
Tema 5.2

Singular Value Decomposition, Latent Semantic Analysis
and Principal Component Analysis.

Boolean Matrix Factorization

Tema 5.3

Outlier and novelty detection techniques

Paznen 6
Recommender Systems and Algorithms

Tema 6.1

Collaborative filtering. User-based and item-based methods.
Slope one

Tema 6.2

Association rules based and bicluster-based techniques.
Quality assessment: MAE, precision and recall

Tema 6.3

SVD-based approaches: pureSVD, SVD++ and time-SVD.

Factorization machines
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Paszmen 7
Ensemble Clustering and Classification

Tema 7.1

Ensemble methods of clusterization for k-means partitions’
aggregation

Tema 7.2

Ensemble methods of classification: Bagging, Boosting, and
Random Forest

Paznen 8
Multimodal relational clustering

Tema 8.1

Biclustering. Spectral co-clustering. Triclustering

Tema 8.2

Two-mode networks. Folksonomies and resourcesharing
systems. Multimodal approaches

Tema 8.3

Applications: Community detection in Socail

Network Analysis and gene expression analysis

Pasmen 9
Artificial Neural Methods and Stochastic Optimization.
Elements of Statistical Learning

Tema 9.1

Artificial Neural Networks. Basic ideas of Deep Learning.
(Stochastic) gradient descent. Statistical (Bayesian) view on
Machine learning

HaumeHoBaHHe JMCHUILIHHDbI

On-board energy

O0béM qucunmInebl, 3E/ak. 4.

5/180

COJAEPKAHUME JTUCHOUIIJIMHBI

Paszmen 1
Modeling of thermal rocket engines

Tema 1.1

Nozzle flow

Tema 1.2

Control of mass flow
Tema 1.3

Modeling of rocket nozzles
Tema 1.4

Effects of nozzle area ratio

Paznen 2

Tema 2.1

Paznen 3
Solid propellant gas generators

Tema 3.1
Stability
Tema 3.2
Grain designs

Pasznen 4
Models for rocket engines

Tema 4.1

Flow of reacting gases

Tema 4.2

Nozzle flow of reacting gases

Paszmen 5
Aircraft propulsion

Tema 5.1

Configuration and components

Tema 5.2

Aircraft engine modeling

Tema 5.3

Turbojet engine

Tema 5.4

Turbofan engines

Tema 5.5

Inlets or diffusers

Tema 5.6

Exhaust nozzles

Tema 5.7

Compressors and fans

Tema 5.8

Turbines, stage characteristics, degree of reaction
Tema 5.9

Engine structures, centrifugal stresses, engine arrangements

Paznen 6
Aircraft engine noise: principles, regulations

Tema 6.1
Jet noise
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Tema 6.2
Turbomachinery noise

HaumenoBanmue AUCHHUIIIMHBI

System design

O0béM qucunmInHabl, 3E/ak. 4.

5/180

COJAEPKAHUME JUCHOUITJIMHBI

Paszmen 3
Hydraulic Systems and Pneumatic Systems

Tema 1.1
Properties of air
Tema 1.2
Pasmen 1 The Earth’s atmosphere
Atmospheric Condition Tema 1.3
Standard atmosphere
Tema 1.4
IAtmospheric wind and turbulence
Tema 2.1
Pazmern 2 Principles of flight control
Flight Control Systems Tema 2.2
Primary and secondary flight controls
Tema 3.1

Hydraulic systems in aircraft and their applications.
Tema 3.2

Landing-gear system. Braking and anti-skid

Tema 3.3

Use of bleed air. Bleed air control

Tema 3.4

Thrust reversers

Paznen 4
Electrical Systems

Tema 4.1

Civil aircraft electrical system

Tema 4.2

Electrical power generation

Tema 4.3

Motor and Actuators. Electrical loads

Paznen 5
Avionics Systems

Tema 5.1

Regulatory and Advisory Agencies related to avionics
systems

Tema 5.2

Fundamentals of airborne communication systems

Tema 5.3

Basic principles of terrestrial radio navigation and landing
aids

Paznen 6
Environmental Control Systems

Tema 6.1

Environmental control system design
Tema 6.2

Lighting, Air conditioning

Tema 6.3

Cabin pressurization

Paznen 7
Land Gear Systems

Tema 7.1

Aircraft landing gear, gear arrangement
Tema 7.2

Retraction and detraction, structures and tyres

Paszmen 8
Emergency Systems

Tema 8.1

Emergency power generation. Battery system
Tema 8.2

\Warning systems. Fire detection and suppression

Paznen 9
Aviation Systems

Tema 9.1

Key aviation system components. Relationship among
\various components

Tema 9.2

Flight planning. Flight simulator. Airport operation.
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Airline management

Paznen
10
Air Traffic Control

Tema 10.1
Radar fundamentals & basic surveillance systems

HaumeHoBaHNe TUCHUILINHBI

Systems engineering

O0BéM qucHUILINHEBL, 3E/aK. 4.

6/216

COAEPKAHUE JNCHUIIJIMHBI

Paznen 1
Introduction to Systems Engineering

Tema 1.1

Systems Engineering Overview

Tema 1.2

Life Cycle Stages

Tema 1.3

Decision Making and Risk Assessment in Design and
Model-Based System Engineering

Paznen 2
System Engineering
Technical Processes: Down the Systems Vee

Tema 2.1

Business and Mission Analysis Process
Tema 2.2

Stakeholder Needs and Requirements Definition
Process

Tema 2.3

/Architecture Definition Process

Tema 2.4

Interface Design and Definition

Tema 2.5

System Definition Process

Pasznen 3
System Engineering Technical Processes: Up the
Systems Vee

Tema 3.1

Design Definition Process

Tema 3.2

System Analysis Process and Implementation Process
Tema 3.3

Integration, Verification, Transition, and Validation
Processes

Tema 3.4

Operation, Maintenance, Disposal Process, Tailoring SE
Processes

HaumenoBanmne JUCIUIINHBI

Structures & materials modelling

O0bém qucuumannel, 3E/ak. 9.

5/180

COJAEPKAHUME JUCHUIIJIMHBI

Pazmen 1
Introduction

Tema 1.1

Need for and requirements of material models
Tema 1.2

/Approximation of real behaviour

Paszmein 2
Elastic models

Tema 2.1
Linear and non-linear elasticity
Tema 2.2

/Anisotropy
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Paznen 3
Elastoplastic models

Tema 3.1

Yield criteria

Tema 3.2

Plastic flow models
Tema 3.3

/Associated plasticity
Tema 3.4

Rheology

Tema 3.5

Concrete plasticity model

Pasznen 4
Kinetics and microstructure modelling

Tema 4.1

Simulation of hydration kinetics

Tema 4.2

Thermodynamic stability in the pore structure

Tema 4.3

Modelling the hardened properties of the microstructure

Tema 5.1

Paznen 6
Elastic damage models

Pazmen 5 Loss of stability
Analysis of material failure Tema 5.2
Diffuse and local failure
Tema 6.1

Degradation of stiffness due to progressive damage
Tema 6.2
Scalar damage factor

Paznen 7
Incorporation into analysis

Tema 7.1

Incorporation into general stress space

Tema 7.2

Approximations on implementation into analysis software

HaunmeHoBaHNe TUCHUAIINHBI

Virtual reality and computer vision

O0bém qucuunannbl, 3E/ak. 4.

4/144

COJAEPKAHUME JUCHUIIJIMHBI

Paznen 1
[ [pMHIMIIBI TOCTPOEHUS CUCTEM BUPTYaIbHOU
peamsrocT (Virtual reality, VR)

Tema 1.1

00630p cuctem B/IP

Tema 1.2

Wcrtopus pa3Butus cucrem B/IP

Tema 1.3

B3auMo/ielicTBYE MMOJIB30BATEIS-USI0BEKA K MOIEIIN
[pEaTbHOCTH

Tema 1.4

MmuTtanus onepainnii, BO3SMOKHbBIX C peajbHbIMU
00BEKTAMK

Tema 1.5

IMMepCUBHOE BOCIIPUSITUE MOJIENH PEATLHOCTH

Paznmen 2
TIpuHIUIBI HOCTPOEHUS CUCTEM JOIIOJHEHHOM
peansrocTu (augmented reality, AR)

Tema 2.1

TpéxMepHBIe MOJIEN OOBEKTOB, TPUMEHICMBIC IS
ITOTIOJTHEHHS PEaTbHBIX CIICH

Tema 2.2

Y cTaHOBIICHIE COOTBETCTBUS PEAIbHOIO IPOCTPAHCTBA
[OJIb30BATEIS C TAHHBIMHU TPEXMEPHBIX MOJICIICH
Tema 2.3

Crie)xeHue 3a MOJI0KEHUEM MT0JIb30BaTE IS ISt
OTpeeIeHUs €0 TOYKH HAOIIOACHUS B peabHOM
[IPOCTPAHCTRE.

Tema 2.4

OToOpakeHre B peaJIbHOM BpEMEHHN H300paKEeHUS
[pEATbHBIX CIICH B COYCTAHUH C KOMITBIOTECPHOM
rpaduKoii, CreHEPUPOBAHHOW HA OCHOBE MOJICIIH.
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Paszmen 3
JIMCTaHIIMOHHOE YIIPaBICHUE

Tema 3.1
JlaTunky, 3¢ dEKTOPHI, KAHAIBI CBSI3H I CHCTEM

Pasznen 4
'YerpolicTBa s CUCTEM BUPTYajIbHOW U JONOJHEHHOM
pearbHOCTH

Tema 4.1

["osI0BHOI mucIieii.

Tema 4.2

'Y CTpocTBO BBIBOA CTEPEOCKOIMYECKIX H300pakeHUI.
Tema 4.3

'YcTpoiicTBa BBOJA-BEIBOJA 3BYKOBOW MH(DOPMAITHHL.
Tema 4.4

JlaTunKy NPOCTPAHCTBEHHOI'O MECTOMOI0KEHUS yacTel
Tena 4eJoBeKa MIIM MHCTPYMEHTOB.

Tema 4.5

YcrpoiicTBa BBOa-BhIBOJIA OCSI3aTENIbHOM HHpOpManny.
Tema 4.6

YcrpoiicTBa BBO1a-BbIBOIa MH(OPMAIMHU O JIBU)KECHHU.

Pa3nen 5
['eHepanus TPEXMEPHBIX MOJIEIeH U H300paskeHIH

Tema 5.1

Bunbl TpéXMepHbIX MoJenel. PennepuHr - coznanue
M300paKeHHI Ha OCHOBE MOJIeIeld 0OBEKTOB.

Tema 5.2

OrnpeneneHue NoBepxHocTel Moaeau. Boruricnenue
3HAYCHUH MAKCEI0B OPMHPYEMOTO H300pAKCHUSI.

Tema 6.1

[ IpyMephl IPUIIOKEHUN CUCTEM BUPTYAJIbHOMN
€aJIbHOCTH

Paznen 6 TekcTypHOE 0TOOpaKEHHE.
CoueTaHue peajibHBIX U HCKYCCTBEHHBIX M300paxkenuit [Tema 6.2

PeHepyHT Ha OCHOBE H300paXKeHHUH.
Pasnen 7 Tema 7.1

OCMOTp apXUTEKTYpPHBIX COOPY>KEHHII.
MonenpoBaHue Non€ToB. MIHTepakTUBHAsA CerMeHTalus

Paznen 8
[ IpyuMepbl IPUIIOKEHUH CUCTEM JOIIOJIHEHHOU
PEAbHOCTH

AHATOMHYECKUX CTPYKTYP.
Tema 8.1

CucTeMbl IOMOTHEHHOMW PealbHOCTH, UCTIONB3yEeMOH B
xupypruu. Kontposs nevatsix miat. [IpoerupoBane

Paznen 9

[cuxodusnonornyeckre acrekTsl YeJI0BEKOMAIIHHHOTO
nHTEpdelica B CHCTEMax BUPTYaJIbHON U TOMIOJTHEHHOM
PEAbHOCTH

Tema 9.1

ObecrieueHre UIMMEPCUBHOTO BOCIIPUATHUS BUPTYAIbHOU
cpensl. HeoOxoauMocTh HHIUBUYaTbHON HACTPONKH
YCTPOICTB U NIapaMeTPOB CUCTEM BUPTYaJIbHOU U
TONOJIHEHHOW peaibHOCTH.

Tema 9.2

[ToGouHbIe 3 HEKThI BO3IEHCTBIS CHCTEM BUPTYIIbHOI

148 ,I[OHOHHGHHOﬁ PCaJIbHOCTH Ha YCJIOBCKA.

PYKOBO/UTEJIb OII BO:
npodeccop AenapraMmeHTa .
MEXaHUKH U NPOIecCoB , Pasymupiii 10.H.
ylpasJieHHs
JomxaocTts, BYII damumusa U.0O.

l}émm%




