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OBIIME TPEBOBAHUSA
[Ipy mnoOCTYIJIEHMM B MAarucTparypy MpOBEPSETCS BIAJACHUE CIEAYIOIUMU
po(heCCUOHATIBHBIMU U OOUIEKYJIbTYPHBIMU KOMITETEHIUSIMU:
— 3HaHUAMH B 00J1aCTH OCHOB KHOEPHETUKU U aJITOPUTMU3ALNH;
— 3HaHUSAMH OCHOB TEOPHH aBTOMAaTUYECKOIO YIIPABJICHMUS;
— 3HAHUSIMHU METOJ/I0B ONITUMU3ALINH;
— YMEHHMSIMU pelaTh NPAKTUYECKUE 33Ja4H 10 JaHHBIM pa3Jiesam;
— BJIAJICHUEM IPaMOTHOM MMCbMEHHOH PEUBIO;

— BJIaACHUEM TCpMHHOJ’IOFHCﬁ Ha A3BIKC IIPCIIOAaBaHuA IIPOI'paMMBEL.

OCHOBHBIE PA3JIEJIBI TIPOT'PAMMBI

. BABOBASAA YACTb
(ocHOBBI KHOCPHETHKH, AJTOPUTMHU3ALMS, ONTUMHU3ALUOHHBIC 321a4H)

1) MeToasl aHaM3a aJrOPUTMOB. AJITOPUTMBI COPTHPOBKH: BBIOOpA, BCTABKUA U
ny3eIpbkoB. / Methods of algorithms analysis. Sorting algorithms: selection,
insertion and bubbles.

2) PexypcuBHBIC alropuTMbl. METONBI yCTpaHEHUsI peKypcuu. MeToabl aHanm3a
pekypcuBHBIX anroputMmoB. / Recursive algorithm. Methods of elimination of
recursion. Methods of recursive algorithms analysis.

3) Anroputmsl ObICTpOit copTrpoBku Xoapa, [llemra. / Algorithms of quick sort by
Hoare, Shell.

4) Apxutektypa IOBM. Crpykrypa ®on Helimana. YcrpolicTBo mporeccopa. /
Computer architecture. Von Neumann Structure. Processor architecture.

5) YcrpoiicTBo onepatusHoii mamstu. / Architecture of RAM.

6) IMocrostHHbIE HOcHTeNH HHpOpMaIMK. MarHuTHbIe HakonuTenad. JlasepHbie
nucku. @mm-nmamste. / Permanent storage of information. Magnetic drives. Laser
disks. Flash memory.

7) IapannenbHble BerYrcauTeNbHbIC MamuHbl. Kimacrepsl. Cynep-2BM. / Parallel
computers. Clusters. A super-computer.

8) JlokanbHble BbIUMCIUTENbHBIE ceTH. CocTaB, CTPYKTypa, MPOTOKOJBI,
opranmsanus. / Local area network. Structure, protocols, organization.

9) I'mobGanpHas BeIUMCAUTENbHAS ceTh Internet. CeMuypoBHEBast MOJIC/Ib Iepeaadn
nannbix. Anpecanust B cetu Internet. / Global computer network Internet. Seven-
level model of data transmission. Addressing on the Internet.

10) Jloruka Bbeicka3biBanuid. Jlormyeckue onepanun. DOpMyIbl  JIOTHKH



BbICKa3bIBaHUM. Jlormueckas (1)YHKHI/IH. I[I/IS’bIOHKTI/IBHI)IG N KOHBIOHKTHUBHLBIC
kaHoHH4eckue Qopmbl. IlpuBenenue normdyeckod (QYHKIUU K DIEMEHTaApHOMY
Buny. / Propositional logic. Logical operations. Formulas of logic statements. Logic
functions. Disjunctive and conjunctive canonical forms. Elementary form of logical
functions.

11) TI'padsl. HeopuentrpoBanusie u opueHTHpOBaHHBIC rpadbl. [Tytn. Matpurist
cMexkHOCTH M nHImaeHTHoct. Crenenu Bepiud. / Graphs. Undirected and oriented
graphs. Ways. Adjacency and incidence matrices. The degree of a vertex.

12) Anropurm J[lelikcTpsl momcka Kpardaiimiero mytd B rpade. / Dijkstra's
algorithm for finding the shortest path in a graph.

13) Anropurm ®noiiga-Yopiienia Ioucka Bcex KpaTdalimx myTei B rpade. /
Floyd-Warshall algorithm for finding all shortest paths in a graph.

14)  JlepeBbs. [TocTpocHre OCTOBHBIX JiepeBbeB. MatpuuHast hopmyina Kupxroda.
/ Trees. Construction of spanning trees. The formula of the Kirchhoff matrix.

15) Tloroku B cetrsix. Pa3pe3 ceru. Anroputm dopra-dagkepcona sl MOUCKa
MaKcuMalibHOTO ToToKa B cetu. / Flows in networks. Bandwidth and flow matrices.
Ford-Fulkerson algorithm to find the maximum flow in the network.

16) KubOepHeTnyeckre MOJEIM CETEBOrO IUIAHUPOBaHUS. KpUTHYEeCKHU MTyTh.
CereBble rpadguku Komruiekca padboT. OCHOBHBIC MapaMeTpbl. PacueT BpeMeHHBIX
napameTpoB. / Cybernetic models of network planning. Critical path. Network
schedules of the complex of works. Main parameters. Calculation of time
parameters.

17) 3agaua JWHEWHOro TWpPOrpaMMHUpOBaHUs. ['paduueckas HHTEpPIPETAIHS
3amauu. / Linear programming problem. Graphical interpretation of the problem.

18) Cumrutekc meron. Metoa MCKyccTBeHHOro Oasuca. / Simplex method. The
method of artificial basis.

19) TpancnoptHas 3amgada. MeTOIbl HAXOXJICHUS HAYaJIbHOTO pEUICHHS. /
Transport problem. Methods for finding the initial solution.

20) TpancnopTHas 3agada. MeToJi MOTCHIMAIOB JIJIsl PEIICHUS TPAHCIIOPTHOM
3agaun. / Transport problem. The potential method for solving the transport problem.

21) 3amaua o Ha3HaueHuH. Benrepckuit meron. / Assignment task. Hungarian
method.

22) 3ajmava IEIOYMCIIEHHOTO MPOrpaMMHUpOBaHus. 3amada «O paHie». Meron
I'mnmopa-T'omopu. / The problem of integer programming. Knapsack problem.
Gilmore-Gomory method.

23) 3amaud METOYUCIEHHOTO TMporpaMMmupoBaHus. NP-monnbie 3amaun. 3amava
kommuBosbkepa. / Integer programming problems. NP-complete tasks. Traveling
salesman problem.

24) MHuorokpuTepualibHas onTuMu3anusa. MHoxkectBo [lapero. Onpenesnenue



KOMIIPOMHUCCHOTO PEIIICHUSI Ha OCHOBE «HjacalbHOM TOouku». / Multicriteria
optimization. Pareto set. Definition of a compromise solution based on the "ideal
point".
25) PaBHoBecue mo Homry B marpuunbix wmrpax. / Nash equilibrium in matrix
games.

Il. CHEHUAJIBHAS YACTb
IMPOT'PAMMBI, PEAJIM3YEMBIE HA PYCCKOM S3bIKE

BJIOK Ne 1

1) CucreMbl aBTOMAaTHYECKOTO YIpPABICHHS. ABTOMATH3UPOBAHHBIE CHUCTEMBI
ynpasieHus. CTpyKTypHBIE CXEMBbI CHCTEM YIIPABIECHUA. THUIIOBON COCTAB CUCTEMBI
aBTOMATHYECKOTO PETYIUPOBAHUS.

2) CucteMbl aBTOMATHYECKOTO YIPAaBICHHUSA. AHAJIOTOBBIE, JUCKPETHBIC U
nudposble curHaisl. Knaccupukanusa tunamuueckux cucreM. OneparopHas popma
YPaBHEHUI TUHAMUKH.

3) Onucanne cucreM. Kanonmdeckas ¢gopma Komm. YpaBHEHUS COCTOSIHUS U
BbIx0Aa. Pa3oBbie TpaekTopuu. [lepexonHas MaTpuLa CUCTEMBL.

4) Tepenatounas ¢yHkuus. CBolcTBa MepeIaTOYHON (DYHKIUH, CBSI3b C
BPEMEHHBIMHU XapaKTePHUCTUKAMHU.

5) INepenarounbie (QYHKIMM THUIOBBIX 3BeHBEB. [IpeoOpa3oBaHUs CTPYKTYPHBIX
CXEM CHCTEM YIIpaBJICHUS.

6) YropaBiaseMoCTh ¥ HaOJOaeMOCTh CHUCTEMBbI  yrhpaBieHus. Kpurepun
YIPaBJIsieMOCTH Y HAOJIFOAAEMOCTH JTUHEWHBIX CTAIlMOHAPHBIX CUCTEM.

7) YacrotHble xapakTepucTuku. JlorapudMuueckue W  aCUMITOTUYECKHUE
YaCTOTHBIE XapaKTePUCTUKHU. YacCTOTHbIE XapaKTEPUCTHUKUA THUIOBBIX 3BEHBHEB
CUCTEMBbI aBTOMaTHM4eckoro peryinupoBanus. uarpammsl bone. Comnpsraromiue
yacToThl. [locTpoeHNE YaCTOTHBIX XapaKTEPUCTHUK.

8) YCToiUMBOCTDh JMHEHWHBIX CTAlMOHAPHBIX CUCTeM. KpuTepuil yCTOWYMBOCTH
['ypBuna.

9) YCTOMUMBOCTD JIMHEHHBIX CTAIMOHAPHBIX CHUCTeM. Kpurepuil yCTOWYHMBOCTH
Payca.



10) Bwuager peryastopo. II-, I1[-, TIIHW-, TIIWOd-perymstopsl U  uX
(GYHKIIMOHUPOBAHUE.

11) Ilpwuanmm aprymenta. YacTOTHBIN KpuTepuil yctounBocTH A.B. Muxaiinosa

12) UYactoTHblii  KkpuTepudd  ycroWumBoctH  HailikBucra.  OmnpenesneHue
YCTOWYMBOCTH TIO aMIUTMTYAHO-(Pa30BBIM YaCTOTHBIM XapaKTEPUCTUKAM. 3amachl
YCTOMYMBOCTH 10 (ha3e ¥ aMILTUTY/IE.

13) Meroa rapMOHUYECKOM JIMHEeapu3alui. TUIIOBbIC HETUHEHHOCTH.

14) Cnydaiineie mnpomeccel. Koppensmmonnas  ¢ynknus.  CrekrpanbHas
TUIOTHOCTD. belblil mym.

15) Heiiponnsie cetu. IlepcentpoH. DyHKIMS aKTHBAUHA. MHOTOCIOWHBIC
HelpoHHble ceTu. O0IacT MPUMEHEHUSI HEHPOHHBIX CETEH.

16) Auroput™Mbl 0OydeHHS HEHPOHHBIX CeTeld. AJITOPUTM  OOpPaTHOTO
pacnpocTpaHeHus: OMMOKU. ['eHeTHYecKuil anropuT™ s 00y4YeHUs: HEUPOHHOU
CETH.

17) VYmupaieHue ¢ HeYeTKOM JIOTHKOW. Helpo-HedeTKoe yrpaBiieHuUE.

18) JluckpeTHbIE CHCTEMBI ympaBiieHHs. Z-ipeoOpa3oBaHue. ANMPOKCHMAITUS
HYJIEBOT'O MOPsAKA U OMIIMHENHas annpokcuManus TactuHa.

19) TwumnoBo#i cocTaB CHCTEMbl aBTOMAaTHYECKOTO ympaBiieHus. Kiaccel cucteM
yIpaBiieHus. MeToabpl ONTUMHA3ALNHN YIIPABIICHUS.

20) MWuremnextyanpHas —cucteMa  ynpasieHus. DyHKIMOHAJIbHAs  cXeMa
AHoxuna-IIynkosa.

21) [Ilpocreiitias BapualOHHas 3ajava. YpaBHeHHe Ditepa. YcCloBHE
Jlexxanpa.

22) YpaBHenue Dinepa s (QYHKIIMOHAIOB CO CTApIIMMH TPOM3BOIHBIMH.
Ycnosus Jlexanapa.

23) BapwuanuoHHbIe 337241 ONTUMAIBHOIO YIIpaBiIeHus. 3aaada Jlarpamka.
24) BapuanuoHHbIC 331a41 ONTHMAIBHOTO yIpaBjieHus. 3aaada bosbiia.

25) [punanun makcumyma JI.C. [ToHTpsITMHA 7151 peHICHUS 3219 ONITHMAJIBHOTO
ynpasnenus. Kpurepuii B popme Jlarpanxa.

26) Ipunnun makcumyma JI.C. [ToHTpsirMHA 7151 peIICHHS 3a1a9H ONTHMAJIbHOTO
yrnpasieHus. 3agada ObICTpOACHCTBUS.

27) ®yukuuoHanbHOE ypaBHeHue P. bemnmana i pelmneHus  3amauu
ONTHUMAJIBHOTO YIPABIICHHUS.

28) MHorokpuTepuantbHasi ONTUMHU3ALIMSL. CrabunbHO-3(pPeKTUBHBIE
komnpomuccel. CTOK-1, CTOK-2, CTOK-4.

29) MHorokputepuaibHas ontumuzanusi. PaBHoBecue B (opme «YTpo3bl-
KOHTpYrpo3s», CTOK-5, CTOK-7.



30) KoomepaTtuBHoe B3anmoaeiicTeue. Jenex mo Ilemmu.
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QUESTIONS TO ENGLISH PROGRAMS

UNIT Ne 1

1) Kinematics of space robotic systems.

2) Dynamics and control of space robotic systems.

3) Space robotic arm. Design, primary functions.

4) Autonomous space vehicles. Design, primary functions.
5) The voice control problem. Technology, application.

6) Expert systems. Technology, practice.

7) Intelligent systems. Modern approach.

8) Intelligent assistant. Functions, practice.

9) Space drives. Characteristics, primary functions, control.
10) Space orbital communication. Technologies, equipment.
11) Autonomous space docking problem.

12) Autonomous space transporting problem.

13) Orbital debris removal problem.



14) Block diagram of the microcontroller. Primary functions of the main elements
of the microcontroller.

15) Robotic servomotors. Structure, primary functions, principle of operation.
16) Ultrasonic sensor. Structure, primary functions, principle of operation.

17) The task of recognizing an object in the frame by a given pattern. Solution
algorithms.

18) Space vision systems. Equipment configuration, primary functions.
19) Machine learning. Algorithms.
20) Remote sensing of the Earth.

UNIT Ne 2

1) Smart home systems. Classification, primary functions.

2) Smart city intelligent systems. Classification, primary functions.
3) Smart city transportation problem. Practical approach.

4) Smart city lighting.

5) The task of building a communication network of minimal cost.

6) Wireless data transmission technologies. Comparison of technologies, primary
functions.

7) Topology of Wi-Fi network. Equipment configuration, primary functions.

8) The calculation of the communication range between two access points in the Wi-
Fi wireless network. Differences in the frequency bands 2.4 and 5 GHz.

9) The topology of the LTE network. Equipment configuration, primary functions.
10) Bluetooth data transmission technology, primary functions.

11) Types of wireless sensors. Principle of operation.

12) RFID tag. Principle of operation.

13) The task of recognizing an object in the frame by a given pattern. Solution
algorithms.

14)  Presence detector. Structure, primary functions, principle of operation.
15) QR-code. Application practice.

16) Vision systems. Equipment configuration, primary functions.

17) Internet of things.

18) Big data analysis.



19) Augmented reality systems. Sequence of image formation procedures. Types
of equipment. Application.

20) Virtual reality systems. The algorithm of formation of the image. Types of
equipment. Application.

UNIT Ne 3

1) Definition of remote sensing. Advantages and disadvantages of remote sensing
in comparison to ground and aerial surveys.

2) Passive and active remote sensing. Give examples for both types.

3) Is it possible to record electromagnetic energy to image the Earth during night?
If yes, how can it be achieved?

4) What type of orbit does normally have remote sensing satellites? What are the
advantages of this orbit type?

5) Main applications of Earth remote sensing.

6) Spatial, spectral and radiometric resolution of a satellite sensor. What are two
characteristics of electromagnetic radiation that are particularly important for
understanding remote sensing?

7) Electromagnetic spectrum. What parts of it are used in remote sensing of the
Earth?

8) How does the electromagnetic energy, used in remote sensing, interacts with the
atmosphere?

9) Explain the concept of atmospheric windows in remote sensing.

10) How does the electromagnetic energy, used in remote sensing, interacts with
targets on the Earth’s surface? What is a Geographic Information System (GIS)?
Describe its key components.

11) What is a raster data model? What are common file formats to store raster
data? Give examples of different types of geographic information that can be stored
as raster data.

12) What is a vector data model? What are common file formats to store vector
data? Give examples of different types of geographic information that can be stored
as vector data.

13) In Geographic Information Systems (GIS), what geographic data is better to
store in a raster form, and what data in a vector form?

14) What is the total number of pixel values that an 8-bits raster image can have?



15) What is the total number of pixel values that a 16-bits raster image can have?
How many meters does 1 mm on a map — drawn at a scale of 1:2000 — represent on
the ground?

16) How many meters does 1 mm on a map — drawn at a scale of 1:25,000 —
represent on the ground?

17) How many meters does 1 mm on a map — drawn at a scale of 1:50,000 —
represent on the ground?

18) How many meters does 1 mm on a map — drawn at a scale of 1:100,000 —
represent on the ground?

19) How many meters does 1 mm on a map — drawn at a scale of 1:250,000 —
represent on the ground?

20) How many meters does 1 mm on a map — drawn at a scale of 1:500,000 —
represent on the ground?

21) How many meters does 1 mm on a map — drawn at a scale of 1:1,000,000 —
represent on the ground?

22) Calculate how much computer memory (in kilobytes) an image of 8 bits and
the size of 512x512 pixels would require to store?

23) Calculate how much computer memory (in megabytes) an image of 16 bits
and the size of 512x512 pixels would require to store? Convert a wavelength of 300
nm (nanometers) into a corresponding frequency (Hz). What is the name of the
spectral range this wave belongs to?

24) Convert a wavelength of 600 nm (nanometers) into a corresponding frequency
(Hz). What is the name of the spectral range this wave belongs to?

25) Convert a wavelength of 1 um (micrometer) into a corresponding frequency
(Hz). What is the name of the spectral range this wave belongs to?

26) Convert a wavelength of 10 mm (millimeters) into a corresponding frequency
(Hz). What is the name of the spectral range this wave belongs to?

27) Electromagnetic wave "A" has a frequency of 10 GHz (Gigahertz). Is the
wavelength of "A" greater than the wavelengths of red part of the spectrum? What
is the name of the spectral range the wave "A" belongs to?

28) Electromagnetic wave "A" has a frequency of 500 THz (Terahertz). Is the
wavelength of "A" greater than the wavelengths of near-infrared range? What is the
name of the spectral range the wave "A" belongs to?



UNIT Ne 4

1) Nature, types and properties of innovation.

2) Patterns of innovation development.

3) Innovative infrastructure.

4) Conditions and factors for creating innovations.

5) Innovative entrepreneurship.

6) Stages of the company's life cycle and sources of financing.
7) Intellectual property management.

8) Human capital management in innovative business.

9) Basic concepts of innovation management.

10) Classification of innovations.

11) Development of an innovative enterprise strategy.

12) Analysis of demand for scientific and technical products.
13) Evaluation of innovation - economic and social efficiency.
14)  Planning of business processes in innovative projects.

15) Investing in an innovation project.

16) Nature and principles of innovative projects management.
17) Organizational structures for innovative projects management.
18) Personnel in innovative projects management.

19) Expertise of innovative projects.

20) Innovation policy of the company.

21) Marketing strategies in innovative activity.

22) Information technologies in innovative projects management.
23) Innovative infrastructure in Russia.

24) Legal support for innovative activity.

25) Financial support for innovative activity.
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HOPAJOK ITPOBEAEHUSA BCTYIHUTEJBHOI'O UCIIBITAHUSA
B (hJopMe KOMIIBIOTEPHOI'0 TECTUPOBAHNS HA MPOrPaAMMBbI MATUCTPATYPHI 110
HanpasJjieHH10 27.04.01 «YnpaB/ieHue B TEXHHYECKHX CHCTEMAX»

MeXauCIUIUIMHAPHBIE UCIBITAHUS TPU MpUeMe Ha OOyYeHHE 1O IMporpaMMaM
maructpaTypsl Ha HanpasieHue 27.04.01 «YnpaBneHne B TEXHUUECKUX CUCTEMAax)
npoBoAsTcs B ¢opme Tecta, (OPMUPYEMOTO  DJIEKTPOHHOM  CHUCTEMOM
conpoBoXkieHus sk3aMeHoB (DCCD) METOOM CIly4ailHOW BBIOOPKH 3aJaHUil U3
MOATOTOBJIEHHOTO0 OaHKa TECTOBBIX 3aJlaHUH, C aBTOMAaTHYeCKOM mpoBepkoii ICCH
MPaBUIILHOCTH BBHITIOJIHEHHBIX 3aJJaHUM (KOMIIBIOTEPHBIN TECT).

KommbroTepusiii Tect coctouT u3 50 BOMPOCOB ¢ MHOXXECTBEHHBIM BBIOOPOM
OTBETa: C BHIOOPOM OJHOrO MPaBHWJIBHOTO OTBETa M3 MHOXKECTBA, BOMPOCHI Ha
cooTBeTcTBUs. Ha BoimonHenue Bcero tecta orBogutcs 100 MuHyT.

Tect onenmBaercs u3 pacuyera 100 GamroB. /s BOIPOCOB ¢ BBIOOPOM OJIHOTO
MPaBWJIBHOTO OTBETa M BOMPOCOB HA COOTBETCTBUS: 3a MPaBUIBHBIM OTBET
HayucseTcs 2 6aia, 3a HeMPaBWIbHBIN - HOJIb.



