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HaumenoBanmue JAUCHHUIIIMHBI

Applied mechanics and engineering

O0bém qucuumaunbl, 3E/ak.4. | 6/216
COJEPKAHUE JJUCIUITIJIMHBbI
Pasnennl TeMbl
Tema 1.1. Fundamentals
Tema 1.2. Force
Paszmen 1. Tema 1.3. Resolution of a force
Force Tema 1.4. Moment of a force
Tema 1.5. Force system
Tema 1.6. Composition of Forces
Tema 2.1. Definition, conditions of equilibrium
Paznemn 2. Tema 2.2. Lami’s Theorem
Equilibrium Tema 2.3. Equilibrant
Tema 2.4. Beams
Tema 3.1. Centroid
Pasen 3. Tema 3.2. Cente.r pf gravit'y . .
Centre of Gravity and Friction Tema 3.3. Deﬁn}tlgn of frlct1qn, force of friction
Tema 3.4. Equilibrium of bodies on level plane
Tewma 3.5. Equilibrium of bodies on inclined plane
Tema 4.1. Definitions of simple machine
Pasnen 4. Tema 4.2. Law of machine, maximum mechanical advantage
Simple Liftind Machine o ’

Tewma 4.3. Study of simple machines

HaumenoBanmue JAUCHHUIIIMHBI

Aerospace systems

O0béMm qucuumiInebl, 3E/ak. 4.

5/180

COJAEPKAHME JTUCIUITJIMHBI

Paznen 1
Fundamentals of Flight

Tema 1.1 Aerodynamics and mechanics of flight
Tema 1.2 Properties of the atmosphere

Tema 1.3 Development of aerodynamic forces
Tema 1.4 Basics of aircraft performance

Tewma 1.5 Stability and control

Tema 1.6 Fundamentals of high speed flight
Tema 1.7 Rotary wing flight

Pa3nen 2
Aircraft Electrical Systems

Tewma 2.10perating principles and applications of the electrical
systems

Tema 2.2 Equipment used for the electric generation

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

Tewma 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
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Pasznen 4
Introduction to Operations
Management

Tema 4.1 Operations strategy
Tema 4.2Design of operations processes
Tema 4.3Management of operations

HaumenoBanmue JAUCHHUIIIMHBI

Advanced methods of remote sensing and geoinformation
systems

O0bém qucuumiInebl, 3E/ak. 4.

10/360

COJAEPKAHUE JTUCIUITJIMHBI

Tema 1.1 Onpenenenre u 0030p HCTOPUU, IBOIIOIUHU, CHCTEM

Paznen 1 NMUCTAaHIIMOHHOTO 30HAUPOBAHUS
Beenenue Tema 1.2 DnexrpomarauTHoe uznyuenue (OMMU), repmunsl u
ONpeAesICHUs, 3aKOHbI U3TYyUeHHs, ClIEKTp DM, ucrounuku SMU.
Pasnen 2 Tema 2.1 AKTHBHBIE U TACCUBHBIE CUCTEMBI, KAPTUPYIOLIUE U UHBIE
CUCTEMBI, IOHATUE Pa3pelIeHHs] B TUCTAHIIMOHHOM 30HIUPOBAHUY -
CucreMbl TUCTAaHIIMOHHOTO
[POCTPAHCTBEHHOE, CIIEKTPAIILHOE, PAIUOMETPUUECKOE U BPEMEHHOE.
30HIUPOBAHUS
Tema 2.2 Opoutsl u IaTGOPMBI 111 HAOTIOISHUS 3EMITH.
Pasien 3 Tema 3.1 [IpukiagHoe UCTIOJIB30BAHUS TUCTAHIIUHHOTO
30HIMpPOBaHUs B Haykax o 3emie, Okeane, arMmocdepe,
[Ipunoxenus N
yepe3BbIYATHBIX CUTYAIMSIX U U3MEHEHUH KIMMaTa.
Tema 4.1 'eorpaduueckas nHpopmaronHas cuctema: 0030p,
Pasnen 4 porpaMMHOe oOecrieyeHIe U JaHHbIe, TPOCTPAHCTBEHHBIE U
aTpuOyTUBHBIE TaHHBIC, BEKTOPHBIC 1 PACTPOBBIC JaHHBIC, CIIOH, CETU
DyHIaMEHTAbHBIC TOHATHS
S —— 1 BEO-KJIMEHTHI.
p Tema 4.2 Otkpritbie 1 Kommepueckue ['IC. Tematnueckue I'MC-
PUIIOKEHUS
Paznen 5 Tema 5.1 Ucrounuku nanusix s [UC. [IpoGieMbl BBOJA TaHHBIX.

["eonHpopMaIlInOHHBIE CUCTEMBI
U IPOCTPAHCTBEHHbIC JaHHBIC

Tema 5.2 JI33 xak ICTOYHUK JaHHBIX. [ eorpaduueckas mpuBszKa 1
kapTorpaduueckue npoexuuu B ['1C.

Pa3nen 6 TemaTtnueckoe

Tema 6.1 CocraBieHrne TeMaTHYECKUX KapT, BUBI UG POBBIX

KapTorpagupoBaHue .
prorpagup ’ Mojeneit penbeda, anroputmsl padotsl ¢ LIMP, coznanue 3D-
MOBEPXHOCTH U I (poBast .
Mo/JieJIell MECTHOCTH
Moienb penbeda (LIMP)
Paznen 7 Tema 7.1 Tunu4dHble 3a1POCHI.

Ananutnueckue Gyakiun ['MC

Tema 7.2 Oepaeid. [IpoctpanctBennbie 3anpocsl B [ IC

HaumenoBanmue JAUCHHUIIIMHBI

Databases

O0bém qucuumiInebl, 3E/ak. 4.

2/72

COJAEPKAHUME JUCIUITJIMHBI

Paznen 1
Bsenenue. duzuueckoe
MPOCKTUPOBaHUE 0a3bl TAaHHBIX.

Jlornueckoe npoekTupoBanue 0a3

naHHbIX. [[poekTupoBaHue
PCIALNUOHHBIX 68.3 JAaHHBIX C

HCITI0JIb30BAHMEM HOpMAJIM3alln.

Tema 1.1 AcniekTsl MPOSKTUPOBAHUS 0a3 JaHHBIX

Tema 1.2 ABToMaTHueckas IpoBepKa HEMPOTUBOPEUYNBOCTH Habopa
OTpPaHUYECHUHN LIETOCTHOCTH

Tema 1.3 [Ipobnembl mpoekTHpOBaHUs 6a3 JaHHBIX.
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Paznen 2

Turnbel HOpMaIbHBIX (hopMm.
OCHOBHBIE CBOMCTBA
HOPMAaJIbHBIX (hOpM

Tewma 2.1 Knaccuueckuii moaxo NpoeKTHPOBAHUS B TEPMHUHAX
PEISAUMOHHON MOJIEIH JAHHBIX METOJIOM IOCIE0BATENbHBIX
MPUOIIKEHUH K yIOBICTBOPUTEILHOMY HAOOPY CXeM OTHOIICHUN
Tewma 2.2 [IpeacraBienue npeaMeTHON 00JaCTH B BUJIE OJHOTO WIIH
HECKOJIbKMX OTHOLIEHUH.

Tema 2.3 [Iporiecc mpoeKTUPOBAHUS KaK MPOLIECC HOPMATU3aIuu
CXEM OTHOULIEHUU.

Tewma 2.4 TlocnenoBaTeabHOCTh HOPMATBHBIX (hopm

Pasnein 3

CeMaHTHYECKOE MOJICTUPOBaHUE
nanHbIX, ER-nrarpamMmel
Cemantuueckass ER- Mmonenn
(CymraocTtb- CBsi3n)

Tema 3.1 OrpaHueHHOCTD PENSIITUOHHON MOJENH TAHHBIX

Tema 3.2 HenocTtaTouHoe MpeACTaBICHUE CMBICIA JaHHBIX.

Tema 3.3 CemanTHKa peabHON peMETHON 001acTH

Tema 3.4 He3zaBUCHMOCTE OT MOJEIIH

Tema 3.5 [Ipobnema mpencTaBieHUs] OTpaHUYEHHUN [IEIIOCTHOCTH B
KoHTeKkcTe ER-nuarpamm.

Tema 3.6 PaznoBugnoctu ER-Moneneii.

Tema 3.7 [IpoekTupoBaHue IpeIMETHON 00JIaCTH.

Tewma 3.8 'padmyeckue 1uarpaMmel.

Pa3nen 4

CTpyKTyphl BHEIIHEH MTaMsTH,
METO/IbI OPTaHU3ALNH HHICKCOB.
MeToab! pU3NUecKoi
OpraHU3aliy JaHHBIX

Tema 4.1 Opranuzanusa BHEUIHEW MaMsATH. [[ByXypoBHEBas cucTema.
Tema 4.2 YpoBeHb HENOCPEACTBEHHOT'O YIIPABJICHUS JTaHHBIMU BO
BHEILIHEH MTaMSTH.

Tema 4.3 YnpasieHue TpaH3aKIUAMU U KypHaIU3alUeil U3MEHEHUH
b/I.

Tema 4.4 YpasieHue ypoBHEM, peanu3yomum sa3bik SQL.
Opranu3anys NoJCUCTEMbl HUKHETO YPOBHS JIOJDKHA YIIPABICHUS
aMSATBIO.

Tema 4.5 OyHKIIMU TOACUCTEMBI BEPXHETO YPOBHS.

Tema 4.6 naekcHo-1Iocie[0BaTeabHas U1 MHIEKCHO-IIPOU3BOJIbHAS
OpraHu3alys JaHHbIX. MeTobl oCTyNa K JaHHBIM. MeTon
XEIIUPOBAHMS.

Tema 4.7 JIoCTOMHCTBA U HEAOCTATKH OCHOBHBIX METOJIOB XPAHECHUS
U MOMCKa JTaHHBIX / IHIeKCHO-TI0CIe10BaTeNbHAs M UHICKCHO-
[IPOM3BOJIbHAS OpPraHU3alys JAHHBIX. MEeTOABI 10CTyNa K JAHHBIM.
Tema 4.8 JlocTOMHCTBA U HEAOCTATKU OCHOBHBIX METOJIOB XpaHEHUs
U IIOMCKA JIAHHBIX.

Pasnen 5

KiineHT-cepBepHast opranuzanus
MaHHBIX. 3amuTa 6a3 JaHHBIX.
CucreMa 3alMThI TaHHBIX B
Access CepBepHbIE CUCTEMBI
yIIpaBiIeHUS! JaHHBIMHU.

Tema 5.1 Moaenu KJIMEeHT-CEepBEPHON OpraHU3aldid TaHHBIX.
/[ByX3BEHHbBIE U TPE3BEHHBIE CUCTEMBI.

Tema 5.2 OcHOBHBIE 33/1a4H, PEIIAEMbIE B MHOTOITOJIb30BaTEIbCKUX
crucremax. Perukaiium 0a3 JaHHBIX.

Tema 5.3 Ouznueckue, OpraHU3alMOHHBIC U KPUNTOTpaPUIECKUe
METOBI 3AIMUThI JAHHBIX.

Tema 5.4 Moaenu 3alUThl JAHHBIX: TUCKPEIIMOHHAS U MaHaTHAs.
Y nanenHas ayTeHTH(UKALUs TOJIb30BATENECH.

Tema 5.5 MeTobl 3auThl KOHGUIESHITUATBHBIX CBEICHUN.
OCHOBHBIE TPYNIIBI TOJIB30BaTENEH B Access, paBa v MPUBWIETUU U
WX pacrpeeieHue.

Tema 5.6 @aiin paboueii Tpymbl. Y CTaHOBKA MapoJiel U
muppoBaHUE JaHHBIX.

Tema 5.7 [TocTpoeHne HaZE)KHOM CUCTEMBI 3alUTHI B Access.
OcHOBHBIE TIprieMbI paboTHI B KineHT-cepBepHBIX CYB/I. Cucrema
MS SQL Server u Oracle.

Tema 5.8 Opranuzanus 0oybIKX 0a3 JaHHBIX. XPAHWINIIA JaHHBIX.
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HaumenoBanmue JAUCHHUIIIMHBI

Dynamics and control of space systems

O0béMm qucuumiInebl, 3E/ak. 4.

10/360

COJAEPKAHUE JTUCIUITJIMHBI

Paznen 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.

Pa3nen 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. Single-impulse 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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Paznen 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.

HaumenoBanmue JAUCHHUIIIMHBI

From data acquisition to data treatment

O0béMm qucuumiInebl, 3E/ak. 4.

4/144

COJAEPKAHUE JTUCIUITJIMHBI

Pazpnen 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

Pasnen 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

Tema 3.1 The structure and features of a phototransistor

Paznen 3 Tewma 3.2 The structure and use of a light pencil
Types of photo resist and Tema 3.3 The structure, characterization and application of a liquid
application crystal display
Tewma 3.4 Measurement of LED characteristics
Tema 4.1 Piezoelectric and piezoresistive sensors
Pasnen 4 Tewma 4.2 Elastic deformation measuring instruments

Measuring elastic deformation
instruments

Tema 4.3 Microelectronic capacitive pressure sensors
Tema 4.4 PN-gradient sensors and the MOSFET structure
Tema 4.5 Measurement of elastic deformation

Pasznen 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.

Paznen 6
An optical gate

Tema 6.1 Its structure, working principle and characteristics and

application areas
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HaumenoBanmne JUCIUANINHDI

French for foreign students

O0béM qucHUIINHLL, 3E/aK 4.
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C

OJAEPKAHUME JNCHUITJIMHBI

Paznen 1
UenoBek U €ro cembs, Apy3bs,
ITTOOMMBIE 3aHSITHSL.

Tema 1.1 3HaKOMCTBO: pa3pelIUTe NPEACTABUTHCS.
Tema 1.2 3HAKOMCTBO: JTFOOMMBIE 3aHSATHS.
Tema 1.3 Mos yuéba

Pa3nen 2
'UenoBeK U CTWIb €r0 )KU3HHU.

Tema 2.1 Moii paGoumnii 1eHb

Tema 2.2 Mos kBaptupa. Moit nom. Moii paiton
Tema 2.3 3aropoasslii nom. Bpemena roza.
Tema 2.4 biv3zkue U fjajibHUE POJACTBEHHUKH.

Pasnen 3
YetoBEK U €T0 COLIMAIbHBIE
CBSI3H.

Tema 3.1 Beuep B kpyry npy3seit. Jlro6umeie 6iroa
Tema 3.2 Busur K Bpauy.
Tewma 3.3 Ilpa3zguuku. Tpagunun.

Yet0BEK U €TI0 COIMAIbLHO-
6BITOBaH NCATCIIBHOCTD.

Paznen 4 Tema 4.1 KynbpTypa: Teatp, KMHO.
UenoBek U 00IIECTBO. Tema 4.2 CMU: npecca, paano, TeJIeBUICHHUE.
Paznen 5 Tema 5.1 IToxynka npos1oBOJIbCTBEHHBIX TOBApPOB.

HanmonanbHast KyxHs. JlueTnueckoe nuTanue
Tewma 5.2 [lokynka NpoMBIILIEHHBIX TOBApOB.

Paznen 6
UenoBek B ropojie, CTpaHe u
MUpE.

Tema 6.1 'opos: moe3iku Ha MalIMHE, BHIOOP MapIIpyTa, BUIBI
TpPaHCIIOPTA.

Tema 6.2 Posib HHOCTPAaHHOTO fA3bIKa B MYJIbTUKYJIBTYPHOM MUPE
Tema 6.3 Kanukysibel u otnyck. [lyremectus.

Paznen 7
UenoBEK B IIOJIUTUYECKOM U
YKOHOMHUYECKOM KOHTEKCTE.

Tema 7.1 ®@pannus: reorpaduveckoe MoyIoKeHHue.

Tema 7.2 AIMUHUCTpATUBHO-TEppUTOpHUAIbHOE JeneHrne Opanimmu.
Tema 7.3 Dxonomuka OpaHuuu

Tema 7.4 OcoOOCHHOCTH MOTUTHIECKON crcTeMbl DpaHITHH.

Tema 8.1 OcoGeHHOCTH (PpaHIly3CKOTO MEHTAIUTETA.

UeoBek B KyJIbTYpHO-
NCTOPUYECKOM KOHTEKCTE.

Pasznen 8 -
A Tema 8.2 Peanuu paHIly3cKoi )KU3HU.
UenoBeKk U COBPEMEHHOE
OBILECTEO Tema 8.3 MynbTHKYIBTYPHbIE B3aUMOOTHOLICHHUS BO (DPAHILy3CKOM
B ) oO1u1ecTBe.
Tema 9.1 OcHoBHbIE dTanbl ucTOpUKM PpaHIUH.
Pasnen 9

Tema 9.2 Benukue moaun OpaHuuu.
Tema 9.3 [Tapuk: uCTOpUs U COBPEMEHHOCTh
Tema 9.4 3namenuThie naMaTHUKH [lapuxka.

Pazmen 10
CoruanbHO-KYJIbTyPHBIC
ACTICKTHI KU3HU (HPAHITY3CKOTO
oOriecTBa

Tema 10.1 B3aumMoOTHOIIEHUS! TOKOJICHUH.

Tema 10.2 Moaenu noBeaeHus BO PpaHITy3CKOM OOIIECTBE.
Tema 10.3 CoBpemeHHBIH (ppaHIly3CKUil 3TUKET

Tema 10.4 TlpazgHuky U KyJIbTYpPHO-UCTOPUUYECKUE TPATULIAN
Dpanuu.

HaumenoBanmue JAUCHHUIIIMHBI

Modelling and validation

O0bém qucuumiInebl, 3E/ak. 4.

4/144

C

OJEPKAHUE JUCHUITJIMHBI

Pa3nen 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

Tewma 1.4 Stability and Sensitivity Analysis

Tema 1.5 Hybrid Dynamical Systems
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Pa3nen 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

Paznen 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

HaumenoBanmue JAUCHHUIIIMHBI

Machine learning and big data mining

O0bém qucuumiInebl, 3E/ak. 4.

4/144

C

OJEPKAHUE JUCHUITJIMHBI

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

Tema 2.1 The task of clusterization
Tema 2.2 K-means and its modifications (k-medoids and fuzzy

Paznen 2 i
Clustering and its basic creans clusterl'ng) .
techniques Tema 2.3 Dgnsﬁy-based methpds: DB-scan and Mean Shift
Tema 2.4 Hierarchical clustering
Tema 2.5 Criteria of quality
Tema 3.1 The task of classification
Tema 3.2 1-Rules. K-Nearest Neighbours approach
Paznmen 3 Tema 3.3 Naive Bayes. Decision Trees. Logistic Regression

Classification and its basic
techniques

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

Paznen 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

Paznen 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

Pa3nen 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

Paznen 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
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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

Pa3nen 9
Artificial Neural Methods and
Stochastic Optimization.

Tema 9.1 Artificial Neural Networks. Basic ideas of Deep Learning.

(Stochastic) gradient descent. Statistical (Bayesian) view on

Elements of Statistical Learning

Machine learning

HaumenoBanmue JAUCHHUIIIMHBI

On-board energy

O0bém qucuumiInebl, 3E/ak. 4.

5/180

C

OJAEPKAHME JNCHUITJIMHBI

Paznen 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

Pasyien 2 Tema 2.1 Connection of flow to nozzle shape
Types of nozzles
Paszmen 3 Tewma 3.1 Stability

Solid propellant gas generators

Tewma 3.2 Grain designs

Pa3nen 4
Models for rocket engines

Tema 4.1 Flow of reacting gases
Tema 4.2 Nozzle flow of reacting gases

Pasnen 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

Pa3nen 6
Aircraft engine noise: principles,
regulations

Tema 6.1 Jet noise
Tema 6.2 Turbomachinery noise

HaumenoBanmne JUCHUNINHEI

System design

O0béM qucHUIINHLL, 3E/aK 4.

5/180

C

OJAEP/KAHME JNCHUITJIMHBI

Paznen 1
Atmospheric Condition

Tema 1.1 Properties of air

Tewma 1.2 The Earth’s atmosphere

Tema 1.3 Standard atmosphere

Tema 1.4 Atmospheric wind and turbulence

Pasnemn 2

Tema 2.1 Principles of flight control

Flight Control Systems

Tema 2.2 Primary and secondary flight controls
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Paznen 3
Hydraulic Systems and
Pneumatic Systems

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

Pasnen 4
Electrical Systems

Tema 4.1 Civil aircraft electrical system
Tewma 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 Tema 7.1 Aircraft landing gear, gear arrangement
Land Gear Systems Tema 7.2 Retraction and detraction, structures and tyres
Paznen 8 Tema 8.1 Emergency power generation. Battery system

Emergency Systems

Tema 8.2 Warning systems. Fire detection and suppression

Pa3nen 9
Aviation Systems

Tema 9.1 Key aviation system components. Relationship among
various components

Tema 9.2 Flight planning. Flight simulator. Airport operation.
Airline management

Paszgen 10
Air Traffic Control

Tema 10.1 Radar fundamentals & basic surveillance systems

HaumenoBanmue JAUCHHUIIIMHBI

Systems engineering

O0bém qucuumiInebl, 3E/ak. 4.

6/216

COAEPKXAHUE JMCHUIIJIMHBI

Tema 1.1 Systems Engineering Overview
Paznen 1 d
Introduction to Systems Tema 1.2 Life Cycle Stages
Eneineerin Tema 1.3 Decision Making and Risk Assessment in Design and

& & Model-Based System Engineering

Tema 2.1 Business and Mission Analysis Process

Pasznen 2 Tema 2.2 Stakeholder Needs and Requirements Definition

System Engineering
Technical Processes: Down the
Systems Vee

Process

Tema 2.3 Architecture Definition Process
Tema 2.4 Interface Design and Definition
Tema 2.5 System Definition Process

Paznen 3
System Engineering Technical
Processes: Up the Systems Vee

Tema 3.1 Design Definition Process

Tema 3.2 System Analysis Process and Implementation Process
Tewma 3.3 Integration, Verification, Transition, and Validation
Processes

Tema 3.4 Operation, Maintenance, Disposal Process, Tailoring SE
Processes

HaumenoBanmne JUCIUNINHEI

Structures & materials modelling

O0béM qucHUIINHLL, 3E/aK 4.

5/180

C

OJEPKAHUE JUCIUIIJIMHBI
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Pasznen 1 Tema 1.1 Need for and requirements of material models
Introduction Tema 1.2 Approximation of real behaviour
Pasznen 2 Tema 2.1 Linear and non-linear elasticity

Elastic models

Tema 2.2 Anisotropy

Paznen 3
Elastoplastic models

Tema 3.1 Yield criteria

Tema 3.2 Plastic flow models
Tewma 3.3 Associated plasticity
Tema 3.4 Rheology

Tewma 3.5 Concrete plasticity model

Pasznen 4 Tema 4.1 Simulation of hydration kinetics

Kinetics and microstructure Tema 4.2 Thermodynamic stability in the pore structure
modelling Tema 4.3 Modelling the hardened properties of the microstructure
Pasnen 5 Tema 5.1 Loss of stability

Analysis of material failure

Tema 5.2 Diffuse and local failure

Paznen 6
Elastic damage models

Tema 6.1 Degradation of stiffness due to progressive damage
Tewma 6.2 Scalar damage factor

Pa3nen 7
Incorporation into analysis

Tema 7.1 Incorporation into general stress space
Tema 7.2 Approximations on implementation into analysis software

HaumenoBanmne JUCIUNINHBI

Virtual reality and computer vision

O0béM qucHuIINHLI, 3E/aK 4.

4/144

C

OJEPKAHUE JUCIUIIJIMHBI

Paznen 1
[IprHIUIIBI TOCTPOEHUS CUCTEM
BUPTyaJIbHOU peanbHOCTH (Vvirtual

reality, VR)

Tema 1.1 O630p cucrem B/IP

Tema 1.2 Ucropus pazsutus cucrem B[P

Tema 1.3 B3aumMonelcTBUE NOIb30BATENI-UEI0BEKA U MOAEIHN
peanbHOCTH

Tema 1.4 MuTanus onepanuii, BO3MOXHBIX C PEAIbHBIMU
00BbEKTaMU

Tema 1.5 IMMepcuBHOE BOCIPUSATHE MOJENH PEAIBHOCTH

Pasnern 2

[ [puHIMITBI TOCTPOEHUS CUCTEM
JTOTIOJIHEHHOM PEAIbBHOCTU
(augmented reality, AR)

Tema 2.1 TpéxmepHbie MoJeH 00BEKTOB, TPUMEHSIEMBIC IS
TOTIOTHEHUS PealIbHbIX CIEH

Tema 2.2 YcTaHOBIEHHE COOTBETCTBUS PEAIBHOTO IIPOCTPAHCTBA
MOJIb30BATENS C JAHHBIMU TPEXMEPHBIX MOJIEIeH

Tema 2.3 CrnexxeHue 3a HOI0KEHUEM OJIb30BaTENA LI
OTpesieNIeHUs] €ro TOYKU HaOII0IeHUS B pealbHOM IIPOCTPAHCTBE.
Tema 2.4 OToOpaxkeHHe B pealbHOM BPEMEHU U300paKeHH S
peajbHBIX CIIEH B COYETAHUU C KOMIIBIOTEPHOU TpaduKoi,
Cr€HEPUPOBAHHOM Ha OCHOBE MOJIEIIH.

Pazzgen 3
JIMCTaHIIMOHHOE yIPABJICHUE

Tema 3.1 datumnku, 3¢(heKTopsl, KaHAIBI CBA3U JJISI CHCTEM
BUPTYaJIbHOW PEaTbHOCTH.

Pasnen 4

YcTpolicTBa 1Sl CUCTEM
BUPTYaJILHOU U JOIOJIHEHHOMN
peaNbHOCTH

Tema 4.1 ['o10BHOM IUCTUIEH.

Tema 4.2 YcTpoiCTBO BBIBOJIAa CTEPEOCKOMTMYECKUX U300paKCHHH.
Tema 4.3 YcTpoiicTBa BBOJIa-BBIBOJIA 3BYKOBOI MH(OpMAITHH.
Tema 4.4 JlaTuriku IpOCTPAHCTBEHHOTO MECTOIOJIOKEHUS YacTen
TeJa YeJI0BEKa WU HHCTPYMEHTOB.

Tema 4.5 YcTpoiicTBa BBOAA-BBIBOJIA OCSI3aTEILHON HH(MOPMAITUH.

Tema 4.6 YcTpoiicTBa BBOJIa-BbIBOJIa HHPOPMALIMH O JIBHIKCHHH.
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Pasnen 5

1 N300paKeHUN

['eHepanys TpEXMEpPHBIX MOAEIIEH

Tema 5.1 Bunbl TpéxmepHsbIx Mojenell. Penaepunr - coznanue
M300paKCHU Ha OCHOBE MOjIeNiel 0ObEKTOB.

Tema 5.2 Onpenenenue noBepxHocTed Moieu. Boeruncienue
3HAYCHUH MMUKCEIOB (POPMUPYEMOTO H300paKEHUSI.

Pasznen 6
CoueTaHue peaabHbIX U
HCKYCCTBEHHBIX H300paKeHUN

Tema 6.1 TexctypHOe oTOOpaKeHHE.
Tema 6.2 PenepuHr Ha OCHOBE H300paKeHUH.

Pa3nen 7
[IpuMepsl IPUTIOKEHUN CUCTEM
BUDTVAILHON PEaTbHOCTH

Tema 7.1 OcMOTp apXUTEKTYPHBIX COOPYKEHHUM.
MoenupoBanue noiE€ToB. MIHTepakTUBHAs cerMeHTalus
aHATOMUYECKHX CTDVKTVD.

Paznen 8
[IprMepbl MPUITOKEHUNA CUCTEM
JTOTIOJIHEHHOM PEAIbBHOCTU

Tema 8.1 CucteMbl JONOJIHEHHON PEAIbHOCTH, UCIIOIb3YEMON B
xupypruu. Kontpons nedarneix miat. [IpoennpoBanue mpubopHOi
MaHeJIN aBTOMOOUIIS Ha JIOOOBOE CTEKIIO.

Pa3nen 9

[Icuxodu3znonaornyeckue

ACTICKTHI YEJI0BEKO-MAIINHHOTO

uHTepdeiica B cucremax

BUPTYJILHOW U TOTIOJTHEHHOU
CaJIbHOCTH

Tema 9.1 ObecrieueHne IMMEPCUBHOTO BOCTIPUSITHS BUPTYaIbHOM
cpeabl. HeoOXomMMoCTh MHIUBHUIYATbHON HACTPOUKH YCTPOMCTB U
[1apaMeTPOB CUCTEM BUPTYaJIbHOMN U JOIIOJIHEHHON PEAJIbHOCTH.
Tema 9.2 TTo6ounbIe 3PPEKTH BO3IEUCTBHUS CUCTEM BUPTYAJILHON U
TOTIOJTHEHHOM peallbHOCTH Ha YEJIOBEKA.

PYKOBOJIUTEJIb OII BO:

npodgeccop kadeapbl MEXaHHUKH Pasymubrii FO.H.

1 MPOIIECCOB YIPaBJIEHUS

Homxuocts, BYTI

TToamuce damunug 1.0.




