1 Computing Systems

2 Software Development Technology

3 Modern numerical methods

4 Intelligent Systems

5 Foreign Language

6 |The Methods of Optimization and Decision-Making in Project Management
7 Philosophy

8 Simulation of Processes and Objects

9 Security and Protection of information in information systems

10 | Parallel methods and algorithms

11 |System Theory and Systems Analysys

12 |Computer Technologies of Analysis and Data Processing

13 |Fundamentals of Scientific Research. Research Workshop

14 | Intelligent data analysis and method Machine learning

15 [Computer View Systems

16 | Neuromorphic technologies

17 |Distributed Information Systems and Databases

18 |3D Graphics and Animation

19 | Computer linguistics

20.1 |Monitoring Systems and Networks

20.2 |Standardization in the Field of Information Technology

21.1 | Autonomous robots and multi-agent systems

21.2 | Project management, engineering and reengineering information systems
22 |Academic Internship: Orientation

23 |Industrial Practice: Practice in Obtaining Professional Skills and Experience
24 |Educational practice: technological (design and technological) practice
25 |Industrial Internship: Research

26 |Pre-Graduation Training: Research Activity

27 |Preparation and Defense of Master Thesis

28 | Inductive Data Analysis

29 | Artificial neural networks

30 | Cyberphysical systems: theory and applications




ANNOTATION OF THE PROGRAM
Economy and Basics of enterprise management

Course: 1, semester bl : 1 2

Semester
Ne Kind of activity 1] 2
1 [Total credits 3 |3
2 | Total hours 108 108
3 Total classes in the contact form, 43 |47
hours
4 | Lectures, hours 18 |0
Practical lessons, hours 0 |18
Laboratory studies, hours 18 (18
71 of them in an active and s |o
interactive form, hours
Consultations, hours 5 |9
9 | Independent work, hours 65 |61

External requirements

It is capable of developing original algorithms and software, including using modern intelligent technologies, to
solve professional tasks; regarding the following learning results:

Know: Modern Information Ommunication and intelligent technologies, instrumental environments, software an
technical platforms for solving professional tasks
Assigns to develop and upgrade software and hardware. information and automated systems; regarding the
following learning results:

to know the modern software and hardware and automated systems

Adapting foreign information processing complexes and automated design to the needs of domestic enterprises;
regarding the following learning results:

To be able to: bring foreign information processing complexes in line with national standards, integrate with
industry information systems

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Know: Modern Information Ommunication and intelligent technologies, instrumental
environments, software and technical platforms for solving professional tasks

1. to know the principles of building software architecture and types of software Lections; Seminars; Laboratory
architectures works; Independent work

to know the modern software and hardware and automated systems

2. Know Methods for calculating the established and transitional modes in Lections; Seminars; Laboratory
autonomous power supply systems works; Independent work




To be able to: bring foreign information processing complexes in line with national
standards, integrate with industry information systems

3. To be able to develop projects in the environment Programming industrial

Lections; Seminars; Laboratory

controllers works; Independent work
Content and structure of the discipline
Table 3.1
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: History of parallelism
1. History of parallelism. Scalar
and vector information processing.
Conveyor. Emm network. 2 1
Systematics Flynna. The main
literature on discipline and its brief
analysis.
Didactic unit: Mathematical planning of experiments for power models
2. Class SIMD.Vector conveyor
systems. MIMD class. Cluster 2 1,2
structures.
Didactic unit: High-precision automatic control systems
3. Concept of ATS. 4 1
4. ABS functioning algorithms.
S . 4 4 2,3
Organization of parallel computing.
5. Functioning of computing
systems. The main modes of
operation of the aircraft. Mode of 2 2 1,2,3
solving a complex task. Solution of
set of tasks on the aircraft.
6. Computing environments. 2 1,2
Didactic unit: processors
7. Systolic and wave processors. 2 1,3
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Organization of parallel computing
1. Analysis of how to determine the formind lab K
complexity of algorithms and Performing la oratory work,
2 4 2,3 report preparation, protection of

workload of the controlling
computing complex.

results.

Didactic unit: Functioning of computing systems




2. Analysis of methods and the
choice of the discipline of Performing laboratory work,
maintenance of tasks of the 4 2,3 report preparation, protection of
single-processor computing results.
complex of a real scale of time.
3. Analysis of the criteria for the
effectiveness of the control Performing laboratory work,
computing complex and 6 2,3 report preparation, protection of
determining the optimal results.
performance of the processor
4. The study of routing algorithms Performing laboratory work,
in network architecture computing 4 2,3 report preparation, protection of
systems with a regular structure. results.
Semester: 2
Didactic unit: Functioning Sun
5. Ana_ly3|s of the implementation Performing laboratory work,
of typical exchange schemes on the S
; 4 1,3 registration of the report,
RVS with a trunk channel .
protection of results.
(half-duplex).
6. Anqu5|s of the implementation Performing laboratory work,
of typical exchange schemes on the L
: ; 4 3 registration of the report,
RVS with the main channel .
protection of results.
(duplex).
7. Analysis of the implementation Performing laboratory work,
of typical exchange schemes on the 4 3 registration of the report,
RVS of the ring structure (duplex). protection of results.
8. Development and analysis of the Performing laboratory work,
R-algorithm of solutions Slava for 6 3 registration of the report,
the RVS of the linear structure. protection of results.
Table 3.3
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: Functioning Sun
1. Development and analysis of the Performing a practical task,
R-algorithm of solutions Slava for 4 2,3 registration of the report,
RVS with a main channel. protection of the results.
2. Deve_lopment and f';me_ﬂys_ls of the Performing a practical task,
P-algorithm for multiplication of o
4 . 6 3 registration of the report,
matrices for RVS with a trunk .
protection of the results.
canal.
3. Analysis of the stages of the D'SCUSS'.On on the topic.
; . . Performing a practical task,
implementation of P-algorithms on 4 1,2,3 L
registration of the report,
the RVS. .
protection of the results.
4. Development and analysis of the
P-algorithm for multiplication of 4 5 3 Performing a practical task,
matrices for the RVS of the ring ’ reporting. Discussion.
structure.

Literary sources

Main literature




1. Mumienko B. K. Beicokonpou3BoauTenbHble BHIMUCIUTENBHBIE CHCTEMEI | [yueOHoe mocodue] /
B. K. Mumenko, I1. B. Mumienko ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2020. - 77, [2] ¢. :
ui.. - Pesxxum moctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000242647

2. Mumenko B. K. ApxurekTtypa BbICOKOIPOU3BOAUTENbHBIX BEIYUCIUTENBHBIX cucTem. Y. 1 :
yuebHoe nmocobue / B. K. Mumienko, I1. B. Mumenko ; HoBocub. roc. TexH. yH-T. - HoBocuoupck,
2013. - 38, [1] ¢. : un.. - Peskum moctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000189914

Internet resources

1. http://elibrary nstu.ru/

2. https://e.lanbook.com/

3. http://www.iprbookshop.ru/
4. http://znanium.com/

Methodical support and software

Methodological support
1. Mapxosa B. I1. ApxurekTypa BEIYUCIUTENBHBIX CUCTEM U KOMITBIOTEPHBIX CeTeH [ DJIeKTPOHHBIN
pecypc] : yuebHO-MeTonuueckoe mocobre / B. I1. Mapkosa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000160449. -
3aru. ¢ 3KpaHa.

Specialized software

1 Microsoft Office Application Pack
2 Operating System Microsoft Windows



ANNOTATION OF THE PROGRAM
Software development technology

Course: 1, semester bl : 1 2

Semester

Ne Kind of activity 1| 2
1 [Total credits 2|4
2 | Total hours 72| 144
3 Total classes in the contact form, 42| 46

hours
4 | Lectures, hours 18(18

Practical lessons, hours 18(0

Laboratory studies, hours 0|18
71 of them in an active and s o

interactive form, hours

Consultations, hours 418
9 | Independent work, hours 30/ 98

External requirements

It is capable of developing original algorithms and software, including using modern intelligent technologies, to
solve professional tasks; regarding the following learning results:

Own: methods for developing original software, including using modern information and intellectual
technologies, to solve professional tasks

Assigns to develop and upgrade software and hardware. information and automated systems; regarding the
following learning results:

To be able to calculate and select individual elements of the electric drive systems

is able to develop the components of software and hardware processing complexes of information and auto
Omatized design; regarding the following learning results:

own: methods for compiling technical documentation for the use and use and Setting the components of a
software and hardware complex

To be able to: analyze the technical task, develop and optimize the program code to solve information processing|
tasks and automated design

Adapting foreign information processing complexes and automated design to the needs of domestic enterprises;
regarding the following learning results:

own: methods for setting up the interface, development of user templates, connecting libraries, adding new
features

Can carry out effective management of software development and projects; regarding the following learning
results:

Know: Methods and Means of Software Development, Software Development Project Management Methods,
Project Data Organization Methods, Regulatory Documents (Standards and Regulations ) to develop software and
projects

own: methods of developing technical specifications, drawing up plans, distribution of tasks, testing and
evaluation Your software

to be able to: choose means of development, evaluate the complexity of projects, plan resources, monitor the
execution time and Evaluate the quality of the result obtained.

is able to manage the project at all stages of its life cycle; regarding the following learning results:




Know: Project Management Methods; Stages of the project's life cycle

Requirements for the results of mastering the d

iscipline

The results of the study of the discipline

Forms of organizing classes

Own: methods for developing original software, including using modern information and

intellectual technologies, to solve professional tasks

1. OPK-2. 3 3. To own: methods for developing original software, including using
modern information and intellectual technologies, to solve professional tasks

Lections; Laboratory works;
Independent work

Know: Project Management Methods; Stages of the project's life

cycle

2. UK-2. 1 1. Participates in the management of the project at all stages of the life
cycle

Lections; Seminars; Independent
work

To be able to calculate and select individual elements of the electr

ic drive systems

3. OPK-5. 2 2. To be able to develop software and hardware of information and
automated systems for solving professional tasks

Lections; Laboratory works;
Independent work

To be able to: analyze the technical task, develop and optimize the program code to solve

information processing tasks and automated design

4. OPK-6. 2 2. To be able to: analyze the technical task, develop and optimize the
program code to solve information processing tasks and automated design

Lections; Seminars; Laboratory
works

own: methods for compiling technical documentation for the use and use and Setting the

components of a software and hardware complex

5. OPK-6. 3 HOLD: Methods for compiling technical documentation for using and
configuring components of the software and hardware complex

Seminars

own: methods for setting up the interface, development of user templates, connecting

libraries, adding new features

6. OPK-7. 3 3. To own: using the interface settings, user template development,
library connection, adding new features

Laboratory works

Know: Methods and Means of Software Development, Software Development Project

Management Methods, Project Data Organization Methods, Regu
(Standards and Regulations ) to develop software and projects

latory Documents

7. OPK-4. 2 2. Demonstrates knowledge of applications, properties, characteristics
and methods for studying electrical materials, chooses electrical materials in
accordance with the required characteristics

Lections; Laboratory works

to be able to: choose means of development, evaluate the complex
resources, monitor the execution time and Evaluate the quality of

ity of projects, plan
the result obtained.

8. OPK-8. 2 2. To be able to: choose the development tools, evaluate the complexity
of projects, plan resources, monitor the execution time and evaluate the quality of
the result obtained.

Lections; Seminars; Laboratory
works

own: methods of developing technical specifications, drawing up plans, distribution of tasks,

testing and evaluation Your software

9. OPK-8. 3 3. To own: methods for developing technical specifications, drawing up
plans, distribution of tasks, testing and assessment of software quality

Lections; Seminars

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 1

Didactic unit: Life cycle software. Phases and disciplines




1. Modeling in the processes of the
life cycle. UML

2,7,8

Lecture: Types of models. The
essence of UML as modeling
means. UML structure, static and
dynamic components. Composite
elements: entity, relationships,
diagrams.

2. Basics of life cycle software and
methodology of software
engineering

Lecture: SWEBOK Software
Engineering List Life Cycle
Program and Project Program
Engineering. "Light" and
"heavy" models of software
development processes.
OB-VOR: "How it will work
out", Gosta, Rup, Agile, XP. Life
cycle models. Cascade, iterative
and spiral model. Organizational
and technological components of
the life cycle.

3. Unified process as the basis of
software engineering methodology.
Phases and disciplines. Flexible
methodologies and practices.

2,7,9

Lecture: Unified UP process.
Life cycle phases: start,
refinement, build-up,
implementation. The content and
results of the phases. Iteration
and its workflows: requirements,
analysis, design, implementation,
testing, their content. Extreme
and programming and Agile.
Manifesto Extreme
Programming (XP). Flexible
(Agile) technology. SCRUM as a
technological-gic framework ..

4. Business analytics. System
analytics. Functional architecture as
a system of artifacts of business
and system analytics.

2,7,9

Lecture: modeling of the subject
area and business processes.
Business processes, flow
diagrams of the data model.
Requirements. Methods for
extracting and filtering
requirements. Actors and roles.
Precedents. Detection of actors
and precedents: business model
of the subject area, model of
requirements, glossary of the
project. Chart of precedents,
detailing of precedents,
specifications of precedents.
Artifacts of system analytics.
The practice of developing
models of the subject area,
models of precedents and
requirements. Functional
architecture as a system of
artifacts of business and system
analytics.




5. Designing a graphical interface. 2

Lecture: Designing a graphical
interface (GUI). Main aspects.
Architectural design based on
the GUI. Factors characterizing
GUI: productivity, human errors,
training, subjective perception,
memorization, search,
visualization, navigation.
Communication of the graphical
interface with other artifacts of
system analytics. Design from
GUI. GUI models, GUI design
errors.

6. Architecture software. Discipline
- Design (Software Design)

2,7,8,9

Lecture: The concept of
architecture. Multidimensional,
architectural species: Model 4 +
1. Architecture as a presentation
system: presentation of classes,
processes, implementation,
deployment and precedents
(requirements). Architectural
disappearance between
functionality and
implementation. Architectural
aspects of the process of design
(by SWEBOK). Modeling
architecture. Analysis classes.
Classes: border, control, entity.
Detection of analyzing classes.
Sustainability charts.

7. Practice of architectural design 2

2,7,8,9

Lecture: Architectural classes
and sales classes. Design "From
Code". Project frame.
Refactoring. Reengineering. The
role of the design of AD HOC in
architecture. Architectural
solutions. Multilayer application
model and client-server system.
Layers. Interfaces. Network
interaction protocols between
layers. Distributed systems.
Types of synchronous and
asynchronous interaction.
Projections of the functionality
for architectural classes: view,
controllers (behavior), model:
business objects, ORM / DAO,
database, business layer API.

8. Project management. Project
metrics and software code.

Lecture: Project Management in
a unified process and flexible
methodologies. Assessment of
labor intensity and risks. Project
planning on the study phase.
Software metrics.

Semester: 2

Didactic unit: Design and design technology software




9. Java. Architecture
platform-independent runtime
environment.

Lecture: JVM. Structure and
stages of software code
assembly. Meta-level. Dynamic
loading and binding of classes.
Reflection. Collecting garbage.
Control over the program.

10. Java. The main components of
the Paradigm of the OOP.

1,3

Lecture: language components.
Classes. Objects. Primitive and
reference types. Access rights.
Inheritance. Polymorphism.
Interfaces and abstract classes.
Collecting garbage.

11. Java. Technological
components of the language.

1,3,4

LeLwire. EXLEPUUln. E1TuUl
processing patterns: reflection.
Its use in serialization and DAO.
Parallelism. Threads.
Synchronization. Tools of
synchronization and patterns of
parallelism. | / O streams.
Physical, text and binary

ctraame

12. Java. Technological methods of
event and asynchronous
programming.

1,34

Lecture: nested and anonymous
classes. The appearance of the
current object and the parent
object. Using nested classes to
create interacting streams,
callback calls and event
handlers. Event processing in
Java. Event classes, interfaces of
listeners, announcement of
events. Methods for creating
event handlers: Functional
programming. Lambda
expressions in Java.

13. Design templates as the level of
modularity and control of the code.

1,3,4

Lecture: Design templates.
Producing templates Structural
templates Behavioral templates
System templates Paralylism
templates

14. Scala as the technological heir
C ++ and Java

1,34

Lecture: Scala. Basic ideas.
Architecture. Syntax. Classes
and objects. Direct and reverse
interaction of SCALA - Java
code. Templates (Generic) as a
base element Scala. Arrays as
objects. Designers. Syntax.
Transfer of parameters while
inheritance. Increased
meta-model of the language.
Functions as classes, constants
like objects, operations as
methods (redefinition of
operations). Object model
language.




15. Scala as implementing a
functional programming paradigm

1,3,4

Lecture: Scala. Functions as
parameters. Anonymous
functions. Scala. Type containers
(monadys). Control in
inheritance types. Variability.
Covariance and counterperity.
Data structure. Operations on
them. Functional combiners.
Imperative and functional
programming style in Scala.

16. Development of Java
applications for Android

1,34

Lecture: Android OS
architecture. Development
system for Android. The
structure of the application. File
androidmanifest.xml.
Description Component (actions,
services) and permits. Activity
class. Classes of image elements
and layout managers. Static
design markup in XML files
dynamic (software markup).
Features of execution of
applications related to resource
constraints.

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Design and design technology software

1. Design of data structures on Java

1,3,4,7,8

Lab. Job: Studying the
development environment,
project management, editing and
debugging programs.

Port one of the data structures
given in Ermak.cs.Nstu.ru/cprog.
Set of operations for data
structure: add to the end, receipt,
insert and delete by logical
number (index). lterator foreach,
sorting.

Data structure is implemented as
a template. To sort and orderly
insert, implement one of the
ways of comparison: the
parameter derived from
Comparable (Java) or ORD
(SCALA), the parameter is an
external comparison function
(SCALA) or a callback interface.
Check on objects - lines
(randomly generated). Test Main
creates an object and performs a
sequence of a fixed sequence of
operations.




2. Development of the window
application on Java

1,6

Lab. Work: Develop a window
application that works with the
data structure. Functions:
Displays the status (content), all
operations, saving and loading
from a textual (binary) file.

3. Development of data structures
on Scala

1,3,4,6

Lab. Work: Port from Java
Designed in L.R.1 software
code. Sorting to implement using
the technique of functional
programming.

4. Development of the window
application on Scala

1,3,4,6,7

Lab. Work: Develop a window
application that works with the
data structure. Functions:
Displays the status (content), all
operations, saving and loading
from a textual (binary) file.
Implementation options: -
Window classes in Scala -
Scalafx - manual generation of
marking in Scala using Java
classes (AWT or Javax) -
Window classes in Java,
Transferring events from the
Scala class to Java via the
callback interface (Callback)

Table 3.3

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: Life cycle software. Phases and disciplines




1. Development of the model of the

subject area

2,4,5,8,9

Practice: For the selected option,
develop documents of the project
research phase. Contents of the
document "Vision Project™:

- glossary for significant items of
the subject area;

- business requirements;

- project borders;

- a list of stakeholders, project
users and applications;
Document - Description of
business processes of the subject
area.

- verbal description of the
business processes of the subject
area;

- a formal description of a
separate business process in the
form of a data stream diagram,
activity charts or means;
Simulation of the subject area.
System analytics. Taking into
account the boundaries of the
system, determine all the essence
of the subject area and the
relationship between them,
presented in the software system
by consideration of their
relationships and behavior.
Documents:

- chart of object classes

- status charts for entities having
a "history" in the system

2. Development of a precedent
model.

2,4,5,8,9

FTatlUCE. DEVETUY d LCUITIPITLE
model of precedents, briefly
describe the roles and content of
precedents, paint scripts 2-3
most significant precedents
based on the model of the

cuhinet arna

3. Development of requirements

2,4,5,8,9

Practice: Determine the full list
of functional and non-functional
requirements for the system in
the form of a hierarchical
reference book. Develop a
document "Specification
requirements for software".




4. Development of a layout of a
graphical interface

4 4,5,9

Practice: For all applications,
taking into account their
functionality and the existing
precedents, develop a system of
windows of the graphical user
interface (GUI), a chart of
window classes or bond graph.
Justify the decisions made by the
requirements from the "Software
Specifications Specification™.
Complete the specification based
on the design.

5. Development of the final

document "Functional Architecture

of the System"

2 4,5,9

Practice: On the basis of
documents compiled upon the
execution of the lab. Working to
draw up a final description of the
functional architecture of the
system.

Literary sources
Main literature

1. Pomanog E. JI. IIporpammuas urkeHepus : [yuedunoe nocodue] / E. JI. Pomanos. -

Hosocubupck, 2017. - 393, [1] ¢. : un., Tab.. - Pexxum noctymna:

http://elibrary.nstu.ru/source?bib_1d=vtls000238285

Internet resources

1. Pomanos E. JI. ApxurtekTypa ¥ MpUKIaaHbIe TPOTOKOJBI KJINEHT-CepPBEPHBIX MPUIIOKEHUU
[DnexTponHsIit pecypc] : asekTpoH. yueb.-meron. komruiekc / E. JI. Pomanos; HoBocu6. roc. TexH.
yH-T. — HoBocubupck, 2015. — Pexxum noctyma:

http://dispace.edu.nstu.ru/didesk/course/show/5379. - 3ari. ¢ sxpana.

2. http://elibrary.nstu.ru/

3. ApxurienkoB C. JIeKIuu Mo yIpaejieHno MpOrpaMMHBIME MPOEKTaMH [ DJIEKTPOHHBIN pecypc] /

C. ApxunenkoB. — Mocksa, 2009. — 128 ¢. — Pexxum noctyma :

http://www.arkhipenkov.ru/resources/sw_project management.pdf. — 3arj. ¢ sxpana.

4. https://e. lanbook.com/

5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. Pomanos E. JI. [IporpamMmmvuas nHxeHepus [ DIeKTPOHHBINA pecypc] : SJeKTPOHHBIN
yuebHo-metonuueckuii komruteke / E. JI. Pomanoe ; HoBocu®. roc. Texu. yH-T. - HoBocHOUpCK,
[2015]. - Pesxum mgocryma: http://elibrary nstu.ru/source?bib_id=vtls000220170. - 3arn. ¢ skpaHa.

2. Bactotkuna M. A. CoBpemeHHbIe MH(POPMALIMOHHBIE TEXHOJIOTUU [ DJIEKTPOHHBIN pecypce] :
3JIeKTPOHHBIN y4eOHo-MeTomuueckuii komrieke / M. A. Baciotkuna ; HoBocuO. roc. TeXH. yH-T. -
Hosocubupck, [2015]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000222359. -

3ari. ¢ sKpaHa.




3. [TycroBasioBa H. B. [IporpamMmvuas nHxkeHepus (MeTpudeckasi TeOpHs mporpamm) [ DK TPOHHBIHA
pecypc] : AAEKTPOHHBIN yueOHO-METOAMYECKUH KOMIUTEKC [iisa ctyneHToB Harpaeienus 080800
puxnannas uagopmarukal / H. B. Ilycroeanosa, I'. K. Kaiiropoanes ; HoBocu®. roc. TexH. yH-T.
- Hosocubupck, [2014]. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000208496. -
3ari. ¢ ’KpaHa.

Specialized software
1 Simulation of IP Life Cycle Speed ??Specifier Software Projects and Staruml Design

2 Java IDE JetBrains Intellij Idea - Java IDE
Intellij Idea

3 Wednesday to solve statistical tasks Statistica StatSoft Statistica
4 Python



ANNOTATION OF THE PROGRAM

Modern numerical methods

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 44
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 4
interactive form, hours
Consultations, hours 6
9 | Independent work, hours 64

External requirements

Adapting foreign information processing complexes and automated design to the needs of domestic enterprises;

regarding the following learning results:

Know: Functional requirements for application software to solve topical tasks of industry enterprises, national

standards for processing information and automated design

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

Know: Functional requirements for application software to solve topical tasks of industry
enterprises, national standards for processing information and automated design

1. OPK-7. 1 1. Know: Functional Requirements for Applied Software to solve the
urgent tasks of enterprises of the industry, national standards for processing
information and automated design

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 3

Didactic unit: Numerical methods of solving applied tasks




1. Mathematical models,
mathematical tasks, computational
algorithms and the foundations of
computer tasks algorithm. Modern
application packages

Lecture: Mathematical models,
examples of their construction,
basic concepts. The formulation
of mathematical tasks using
mathematical modeling. The
concept of the algorithm, the
construction of iterative
(computing) algorithms and the
features of their computer
implementation. Mathcad,
Matlab, Excel.

2. Equations and methods for their
numerical solution

Lecture: Examples of nonlinear
algebraic and nonalgebraic
equations. Setting the task of an
approximate (iterative) solution
of these equations. Finding the
root isolation intervals. Iterative
methods for finding a root at a
well-known insulation interval.
Method of dividing the segment
in half (dichotomy). Horde
method. Newton method
(tangent). Chebyshev method.
The method of sequential.
Method of simple iteration
(MPI). An example of using
standard MathCAD package
functions.

3. Methods for solving systems of
linear algebraic equations

Lecture: The concept of a system
of linear algebraic equations
(Slava). Examples of the
occurrence of the Slava in
solving mathematical tasks in
various applications. Direct
(accurate) and iterative
(approximate) methods of
solving Slava. A brief overview
of the accurate methods.
Solution of the Slava method of
ordinary iterations. Zeidel
method. Standard MathCAD
package functions: Given / Find
computing unit, built-in
LSOLVE function.




4. Interpolation and approximation
of functions

LeLwire. e cuticeyt ul
interpolation. The task of
restoring the function. The task
of approximation of the function.
Partly permanent interpolation.
Piece and parabolic
interpolation. Cubic
interpolation spline. Built-in
MathCAD package functions for
building a cubic interpolation
spline Interp, CSPline, PSPline,
LSPLINE. Interpolation
polynomial Lagrange. An
example of building a Lagrange
polynomial. Method of least

canarnc (ANANCN

5. Numerical differentiation and
integration.

Lecture: The concept of
numerical differentiation,
searching a derivative of a table
specified function. Numerical
differentiation using
approximation (linear
interpolation, Lagrange
polynomial, spline function,
etc.). Numerical differentiation
using end differences. Using
standard MathCAD functions for
differentiation. The concept of
numerical integration.
Construction of the formulas of
approximate integration
(quadrature formulas). The
general formula of rectangles.
Formulas of the left and right
rectangles. Formulas of the
trapezium and simpson. Using
standard MathCAD functions for
integration.

6. Numerical solution of ordinary
differential equations

Lecture. The concept of a
differential equation. Ordinary
Differential Equations (ODU).
Examples of tasks in which
ODU arise. The task of moving
the system of interacting
material points. Tasks of
chemical Kinetics, electrical
chains, resistance of materials.
Numerical methods for solving
the Cauchy problem. Euler
method. Runge-Kutta methods.
The boundary value task is for
the second order ODU. The
decision of the ODU and the
ODE systems in the MathCAD
package.




7. Numerical solution of partial

Lecture. The basic concepts of
equations in private derivatives.
Parabolic equations, hyperbolic

derivative equations 2 2 1 equations, Poisson equations.
g Using the capabilities of the
MathCAD package to solve
emerging tasks.
Table 3.2
Active Links to learning

Themes

Hours

Learning activities

forms, hours results

Semester: 3

Didactic unit: Numerical methods of solving applied tasks
Laboratory work: Solution of

1. Solution of nonlinear algebraic 4 1 nonlinear algebraic equations

equations Solving systems of linear
algebraic equations
Lauurdtury Wurk.

2. Interpolating functions. Int{erpollzatlon (_)f fu_nctlons using

S . 4 1 splines Approximation of

Approximation of functions : :
functions using the smallest
coninra mathad
Laboratory work. Numerical

3. Numerical integration 4 1 integration using various options
for quadrature formulas
Laboratory work. Numerical

4. Numerical solution of ordinary solution of ordinary differential

: . . 6 1 .

differential equations equations by Euler and

Runge-Kutta methods

Literary sources
Main literature

1. Tpoumuna I'. B. Hucnennsie pacuetsi B cpene MatLab : [yueGuoe mocobue] / I'. B. Tpomuna |
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2020. - 69, [2] ¢. : uin.. - PexuMm moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242170

1. http://elibrary nstu.ru/

Internet resources

2. Maptuncon JI. K. [Tuddepennnanbasie ypaBHenus: matematuueckoi gusuxu / JI. K.
Mapruncos, 0. 1. Manos. — M. : U3n-8o MI'TY um. H. D. baymana, 2010. — 367 ¢. —
(MaremaTHika B TEXHUYECKOM yHUBepcUTeTe. Boim. 12).

3. https://e.lanbook.com/
4. http://www.iprbookshop.ru/

5. http://znanium.com/

Methodical support and software

Methodological support

1. 3eibaper B. M. Berunciutensnas Mmaremaruka (s Habopa 2019 u mocnenyromue)
[DnexTpoHHBIH pecypc] : 3JIeKTPOHHBIN yueOHO-MeToanueckuii komruieke / B. M. 3ei0apes |
Hoocub. roc. TexH. yH-T. - HoBocubupck, [2020]. - Pexum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242871. - 3arx. ¢ sxpaHa.




2. Utknna H. b. Yncnennsle meTons! [DnekTponHslii pecypce]. Y. 1 : yuebHo-MeTOomMmIECKOS
nocobue / H. b. Utkuna, C. . Mapkos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2020]. -
Pexxum nocryma: http://elibrary.nstu.ru/source?bib _1d=vtls000242881. - 3aru. ¢ sxpaHa.

3. l'opbauer M. B. BeruncnurenbHas MaTeMaTHKa [ DJIEKTPOHHBINA PECYPC] : DJIEKTPOHHBIN
yuebHo-MeTonuueckuii kommuieke / M. B. T'opGaues ; HoBocub. roc. TexH. yH-T. - HoBocuOupck,
[2019]. - Pesxum mnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000242396. - 3arn. ¢ sxpaHa.
4, Utknna H. b. Yncnennsie metoas! [DnexTpoHHsbIi pecypc]|. Y. 2 | yueOHO-MeTOnMYIECKOE
nocobue / H. b. Utkuna, C. 1. Mapkos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2019]. -
Pexum nocryma: http://elibrary.nstu.ru/source?bib _1d=vtls000241252. - 3ar. ¢ skpaHa.

Specialized software
1 Creating reports for laboratory work. Microsoft Microsoft Office
2 PTC Mathcad



ANNOTATION OF THE PROGRAM
Intelligent systems

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 36
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 114

External requirements

It is capable of developing original algorithms and software, including using modern intelligent technologies, to
solve professional tasks; regarding the following learning results:

Know: Modern Information Ommunication and intelligent technologies, instrumental environments, software an
technical platforms for solving professional tasks

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Know: Modern Information Ommunication and intelligent technologies, instrumental
environments, software and technical platforms for solving professional tasks

1. communication and interaction styles Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Themes forms, hours Hours results

Semester: 1

Didactic unit: Application intelligent systems




1. Overview of the development trends of the direction of

artificial intelligence in Russia and in the world 2 1
2. The main components of intelligent systems 4 1
3. Generalized structure of the intellectual system 4 1
4. Robotic systems: Review of the state and development 9 1
prospects

Didactic unit: Knowledge view models

5. Review and classification of knowledge presentation models 4 1
6. Information search systems: basic principles of 4 1

development, creation and use

Didactic unit: Models and methods for extracting and form

alizing knowledge

8. Methods and objectives of machine learning. Neural

networks ‘ !
9. Analysis of the natural language in modern intelligent 4 1
systems

Didactic unit: Management of software projects

11. Issues of choosing methods for extracting and presenting

knowledge to develop intellectual systems in various subject 4 1
areas

12. Overview of existing technologies for developing 4 1

intelligent systems

Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Knowledge view models
7. Application of neural networks gorﬁ/ aetltr;]ge ?SSIEa()Ifn;ng(,)irfli(g;t?on
to solve the task of classification 4 8 1

and image recognition

and recognition of images in
accordance with the option

Didactic unit: Models and methods for extracting and form

alizing knowledge

10. Application of machine
learning methods for solving
clustering problems and
approximate dependencies

4 10

Solving problems of clustering
and approximate dependencies
using machine learning methods
in accordance with the option

Literary sources
Main literature

1. HTaxmameTor P. I'. PacnipenenenHbie cHCTeMBbI HCKYCCTBEHHOI'O HHTEJIJIEKTA ;| yueOHOe mocodue
. [mst 4 xypca nHeBHOrO oTneneHus (Hampasienue 230100 " MadopMaTika v BEIUUCTATENBHAS
TeXHHKA'") 1 3a09HOTO oTaeneHus (HarnpasaeHus 230102 "ABToMaTU3HPOBAHHBIE CHUCTEMBI
obpadotku uapopmanuu u yrnpasienus)] / P. I'. [llaxmameror ; HoBocub. roc. TexH. yH-T. -

Hosocubupck, 2007. - 154, [1] c. : un.. - Pexxum noctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000077645. - UauHoBainoHHast 0OpazoBaTebHasl

nporpamma HI'TY "Bricokue TexHOomOrum".




2. I'pud M. T'. TubpuaHas sKcriepTHAs CUCTEMA ITPOESKTUPOBAHUS YEJIOBEKO-MAIIMHHBIX CHCTEM U
npunsitus pemennit UHTEJIJIEKT-3 : yue6noe mocodue / M. I'. I'pud ; HoBocub. roc. TexH. yH-T.
- HoBocubupck, 2007. - 182, [1] c. : un., Tabm., cxemsl. - Peskum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000076706. - UuHoBarroHHast 0Opa3oBaresbHast
nporpamma HI'TY "Bricokue TexHonmoruu".

Additional literature

1. Axoeuna M. H. Cucrembl HCKyCCTBEHHOTO HHTeIekTa. Monyns "Momenu u MeTo b
v3BJedYeHus 3HaHui" : koHcekT jekumii / M. H. SlkoBuna ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, 2014. - 52, [1] ¢. : wi.. - Pexxum gocryma:

http://elibrary. nstu.ru/source?bib_1d=vtls000213957

Internet resources

1. Python : website. — Text : electronic / Python Software Foundation. — 2001- . — URL:
https://www.python.org/ (date of the application: 24.02.2021).

2. http://elibrary.nstu.ru/

3. OSP — I'ux o TexHoOnorusiM 1udpoBoii Tpanchopmariui : [cait]. — TEKCT : 27K TPOHHBIH /
000 «H3nparenbctBo «OTKpBITEIE cHcTeMb. — 2015~ . — URL: https://www.osp.ru/ (mara
obpamenns: 24.02.2021).

4. https://e.lanbook.com/
5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. CucTtembl HCKYCCTBEHHOTO MHTEJUIEKTA: BBEJIEHUE B OCHOBBI pa3pabOTKH M CO3MAHUS
pPOOOTOTEXHUYECKUX CUCTEM ;| METOOUUYECKHE PEKOMEHIALNH K J1abopaTopHbIM padotam st 3-5
kypcoB ABT® cnietmansnocteit 230101 1 230105 mo nanpasienuto 230100 (ouHOM M 3a09HOM
dopm 00yuenust), mkoIbHUKOB 10-11 KIaccoB, st CIIELHATMCTOB BTOPOTrO BHICIIETO 00pa30BaHMUs
/ HoBocu®. roc. TexH. yH-T ; [coct. M. H. I1IBaiikoBa]. - Hoocubupck, 2014. - 25, [1] ¢. : un,,
tabu.. - Pexxum nocryna: http://elibrary . nstu.ru/source?bib_1d=vtls000207899

2. CucTeMbl HCKYCCTBEHHOTO MHTEJIJIEKTA | METOIUYECKHE YKA3AHHUSI K BBITTOJIHEHUIO
nabopaTopHsIx padoT ms 4 kypca ®IIMU no cnermansHocTsiM 050500, 050503, 080801 gHeBHOTO
otnenenwus / HoBocu®. roc. TexH. yH-T ; [cocT.: B. M. Bosnkosa, Y. A. LlunbekoBckwid]. -
Hosocubupck, 2011. - 70, [2] c. : mi.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000151394

3. Paspaborka rnporoTuna MHTEUIEKTyaIbHON HH(POPMAILIHOHHON CUCTEMBI | METOAHIECKHE
yKa3aHUsl K BBIMOJHEHUIO KOHTPOJIBHON pabOThI AJisi CTYIEHTOB 4 Kypca 3a04HOro (axysabTeTa 1o
mucuuruinHe "HMHTennekTyanbHble HHGopMalHoHHbie cuctembl” / HoBocuO. roc. TeXH. YH-T |
[cocT. O. B. Munéxuna ]. - Hosocubupcek, 2010. - 37, [2] ¢. : un., Tabin.. - Pexxum gocrtyra:
http://elibrary nstu.ru/source?bib_i1d=vtls000135202

4. I'pud M. I'. MaTenneKTyanbHbIe CUCTEMBI [ DJIEKTPOHHBIHN pecypc] : 3JeKTPOHHBIH
yueObHo-MeTonuueckuii komruieke / M. I'. I'pud ; HoBocu®. roc. TexH. yH-T. - HoBoCHOUPCK,
[2013]. - Pesxum mnoctyma: http://elibrary nstu.ru/source?bib_1d=vtls000183222. - 3arn. ¢ sxpana.
5. Cramesckuii I1. C. MckyccTBeHHBIN HHTEUIEKT [ DNEKTPOHHBIN pecypc| : 3JIeKTPOHHBIH
yuebHno-meromuueckuii komrieke / I1. C. Cramesckuii, 1. H. SIkoBuna ; HoBocu6. roc. TexH. yH-T.
- Hoeocubupck, [2013]. - Pexxum moctyra: http://elibrary.nstu.ru/source?bib_1d=vtls000196576. -
3ary. ¢ sKpaHa.



Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM

Foreign language

Course: 1, semester bl : 1 2

Semester
Ne Kind of activity 1] 2
1 [Total credits 3 |2
2 | Total hours 10872
3 Total classes in the contact form, 45 |43
hours
4 | Lectures, hours 0 |0
Practical lessons, hours 36 |36
Laboratory studies, hours 0 (o
! in?t;c rg::iir\n/ei Qoa;rr]n??:)\ilersand 36 10
Consultations, hours 7 |5
9 | Independent work, hours 63 |29

External requirements

Associates to apply modern communicative technologies, including in foreign language (s), for academic and

professional interaction; regarding the following learning results:

Know: Modern Communicative Technologies in Public and Foreign Languages; regularities of business oral and

written communication

own: methodology for interpersonal communication in public and foreign languages, using professional languagd

forms and means

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

Know: Modern Communicative Technologies in Public and Foreign Languages; regularities

of business oral and written communication

1. Modern communicative technologies in a foreign language; Patterns of business
oral and written communication

Seminars

2. Language and speech features of the business, scientific style of speech in a
foreign language and apply these knowledge in practice in business and professional
communication.

Seminars; Independent work

own: methodology for interpersonal communication in public and foreign languages, using

professional language forms and means

3. use of joint development technologies of software complexes

Seminars; Independent work

4. Express the selection of language funds of a foreign language for effective
professional and business communication.

Seminars; Independent work




5. read and understand the literature towards training with a dictionary and without a

dictionary; Extract from literature on professional communication with significant
information and conduct its analytical syntactic processing

Seminars; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: Reading, Speaker

1. History of science

12

12

1,2,3,4

REAQUITIY dlTu traristaltiofim Ul iext
in the direction of preparation
and acquaintance with the
terminology of the research area.
Discussion of the issues of the
history of the development of the
research area, its subsections,
basic concepts and
achievements. Preparation of
monologic and dialogic
statements on the topic.
Listening to text in the direction
of training. Performing exercises
that prevent listening and

chaocleina nindarctandinn

Didactic unit: Reading, speaking,

letter

2. Master program

12

12

1,2,3,4

Reading the text about the
program of master's training in
NSTU and abroad, discussion of
goals, tasks, structures and
requirements for programs.
Dating with the language units
and means necessary to discuss
this topic and the construction of
a monologue statement.
Familiarity with the structure of
the Project Summary genre and
language means for writing it.
Writing a multiple description of
the planned scientific research
(Project Summary).

Didactic unit: Numerical methods

3. Scientific literature

12

12

1,2,3,4,5

Reading and translation of
professional-oriented texts in the
direction of preparation from
foreign to Russian. Acquaintance
and discussion of
lexico-grammatical features of
business and scientific speech.
Acquaintance with the abstract
and abstract structure. Writing a
general descriptive annotation
and an informative monographic
special abstract.

Semester: 2




Didactic unit: Reading, Speaker

4, Scientific Conference

12

12

1,2,3,4

Reading, translation of text on
the topic, discussion of the
benefits of participation in the
International Scientific
Conference. Acquaintance with
the information presented on
various sites of international
conferences, discussion of goals,
objectives, structures and
organizations, conference
sections. Consideration of
various forms and conditions of
participation in the conference.

Didactic unit: Reading, speaking,

letter

5. Scientific publication

12

12

1,2,4

Consideration of various forms
of participation in the
conference. Acquaintance with
the requirements for publication
within a specific conference.
Acquaintance with the structure
of theses and language means
necessary for writing this genre
in a foreign language. Writing
theses on the topic of the study
of the undergraduate.
Acquaintance with the features
of correspondence in a foreign
language. Writing in a foreign
language response to a letter
invitation to participate in the
conference.

6. Report at the conference

12

12

1,234

Acquaintance with the structure
of the genre of the report and the
language means necessary for
writing the text of the report and
its oral presentation in a foreign
language. Writing the text of the
report and oral presentation with
the presentation of the results of
the study of the undergraduate as
part of the business game
"Meeting of the Conference
Section".

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: Numerical methods




Reading and translation of
professional-oriented texts on
the topic of the research work of
1. Scientific literature on research 56 3,4,5 a undergraduate from a foreign
language into Russian. Drawing
up a glossary based on the
material read.

Semester: 2

Didactic unit: Numerical methods

Reading and translation of
professional-oriented texts on
the topic of the research work of
2. Scientific literature on research 22 3,4,5 a undergraduate from a foreign
language into Russian. Drawing
up a glossary based on the
material read.

Literary sources

Main literature
1. OBC IPRbooks [DnekTponHsIil pecypc] : 3JIeKTpOHHO-OMOIMOTeYHAsA CHCTEMA. -
[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ sxpana.
2. OBC IPRbooks [DnexTpoHHEII pecypc] : 2JEKTPOHHO-OHMOIMOTEYHAs CUCTEMA. -
[Poccust], 2010. - Pexxum noctyna: http://www.iprbookshop.ru/. - 3ars. ¢ sxpana.
3. OBC IPRbooks [DnexTpoHHBIH pecypc] | 3eKTPOHHO-OMOIHOTEYHAsA CHCTEMA. -
[Poccust], 2010. - Pesxum moctymia: http://www.iprbookshop.ru/. - 3ars. ¢ sxpana.
4. byposa JI. P. Hemenkuii sI3pIK 1J1s1 MaruCTPaHTOB TEXHUYECKUX CIIELHAIBHOCTEH | yaeOHOe
nocodbue / JI. P. Byposa, O. A. XKypasnéra ; HoBocu0. roc. Texs. yH-T. - HoBocubupck, 2015. - 82,
[1] c. : .. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214077

Internet resources

1. http://elibrary.nstu.ru/
2. https://e.lanbook.com/
3. http://www.iprbookshop.ru/

4. http://znanium.com/

5. Punnas FO. B. AHruiickuii sSi3bIK J1JIsi MAaruCTPaHTOB [ DnekTpoHHbIi pecypc]. U. 1 :
3JIEKTPOHHBIN yueOHo-MeTomuueckuii komruieke / HO. B. Punnas, C. B. Hukpomkuna ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, [2018]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000238958. - 3ar. ¢ skpana.

6. JlenoBoli aHTJTUHCKHN 1J11 MAaruCTPaHTOB [ DIeKTPOHHBIN pecypc| : 3JIeKTpOHHBII
yueOHO-MeTonuueckuii komruieke / A. FO. Ansiosesa, T. B. Bonomuna, A. A. I'erman, C. 1O.
IMonsukuna, E. A. Illectepa // Dnextporno-6ubmuoreunas cucrema HI'TY. — Hosocubupck, 2015.
— Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000213546. — 3arn. ¢ 3xpana.

7. Hayunast cTaTest Ha aHTJIMHCKOM SI3BIKE ;| 3JIEKTPOHHBIN yueOHO-MeToquueckuii komriexce / H. B.
Endumosa ; HoBocub6. roc. Texu. yu-t, 2016. -

URL: http://dispace.edu.nstu.ru/didesk/course/show/5966.-pexxum mocTymna ais aBTOPHU30BAHHBIX
TIOJIL30BATENEH.




8. AHIIHICKHIA SI3bIK. AHHOTHPOBaHUE U pe)eprUpOBaHUE HAYYHOTO TEKCTA : JIEKTPOHHBIHI
yuebHno-meromuyeckuii komrieke / M. H. T'opaeesa, O. C. Aramanosa, K. B. ITuottyx, 1O. B.
Punnas, H. A. Cammuenko / - HoBocuO. roc. TexH. yH-T, 2017. -

URL: http://dispace.edu.nstu.ru/didesk/course/show/7432.- Pexxum noctyra jisi aBTOPHU30BAHHBIX
MOJTB30BaTEIEH.

9. Xeocrenko A. A. Public Speaking in Scientific Conference [3nextponHsiii pecypc] :
SJIEKTPOHHBIN yueOHO-MeTomuuecKuii koMmruieke / A. A. XBOCTEHKO // DeKTpOHHO-OMOIMoTeYHast
cuctema HI'TY. — HoBocubupck, 2016. — Pesxxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000232684. — 3aru. ¢ sxpaHa.

Methodical support and software

Methodological support

1. AnabreBa A. FO. AHrMICKHI SI3bIK U1 CTYIEHTOB, OOyYaOIUXCs 10 MaruCTepCKoi
nporpamMme [DIeKTPOHHBIN pecypc] : SJeKTPOHHBIH yueOHO-MeTonuueckuii komruiekc / A. FO.
Ansiobesa, T. B. Bonommna ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2013]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000180008. - 3arx. ¢ sxpaHa.

2. AHrnuiicknii s3sIK. AHHOTHPOBaHUe U pedepupoBanue. Y. 1 | MeToguueckue yka3aHus s
MarvCcTPaHTOB TEXHUUECKUX crienuanbHocTel / HoBocu®. roc. texH. yH-T ; [coct. FO. B. Pumnas]. -
Hosocubupck, 2013. - 93, [2] ¢. : wi., Tabm.. - Pexxum moctyma:

http://elibrary nstu.ru/source?bib_id=vtls000179190

3. Polyankina S. Y. OcHOBBI aHTJIHIICKOM MyOIMYHOM peun [ DIEeKTPOHHBIN pecypc]| : 3JIeKTPOHHBII
yuebHo-mMeronuueckuii komruieke / S. Y. Polyankina ; Horocu®. roc. TexH. yH-T. - HoBocHOHpPCK,
[2015]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000213129. - 3arn. ¢ skpana.

4. OpraHusaius CaMOCTOSTeIbHON PaboThl cTyaeHTOB HOBOCHOMPCKOro rocy1apCcTBEHHOTO
TEXHUYECKOTO YHUBEPCHTETA | MeTOan4Yeckoe pykoBoacTeo / Horocub. roc. TexH. yH-T ; [coct.: FO.
B. Hukutun, T. FO. Cypruna]. - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pexum goctymna:
http://elibrary. nstu.ru/source?bib_id=vtls000234042

Specialized software

cnonb3oBaHue creumann3npoBaHHOro NPOrpaMMHOro 06ecneyeHns ans n3yyeHns AUCLMNANHI
He TpebyeTca



ANNOTATION OF THE PROGRAM
methods of optimization and adoption of design solutions

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 45
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

is able to independently acquire, develop and apply mathematical, natural scientific, socio-economic and
professional knowledge to solve non-standard tasks, including in a new or unfamiliar environment and in the
interdisciplinary context; regarding the following learning results:

to know: mathematical, natural science and Socio-economic methods for use in professional activities

It is capable of developing original algorithms and software, including using modern intelligent technologies, to
solve professional tasks; regarding the following learning results:

To be able to: justify the choice of modern information and intellectual technologies, develop original software
to solve professional tasks

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

to know: mathematical, natural science and Socio-economic methods for use in professional
activities

1. The history and directions of development of decision-making theory, challenges |Lections; Laboratory works;
of tasks and approaches to their solution for the theory of decision-making in Independent work
conditions of uncertain tee, methods for solving various classes of optimization
models

To be able to: justify the choice of modern information and intellectual technologies, develop
original software to solve professional tasks




2. Use models of various tasks classes and approaches to solving these tasks in the
framework of decision-making theory in the conditions of uncertainty, solve the

tasks of decision making theory in conditions Obstruction and uncertainties, analyze

and interpret the results of solutions to the tasks of decision making

Laboratory works; Independent
work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Models and decision-making methods in definiteness

1. Models and methods of linear

and discrete optimization 4 1 Studying material on the topic
£ MO.dEIS. and methods of nonlinear 4 1 Study of materials on the topic
optimization
Didactic unit: Calculation of the currents of the KZ
3. Methodology of decision making 3 1 Study Materials on the topic
theory
5. M-ode.ls a_nd m(_eth-ods.of 3 1 Study of materials on the topic
multi-criteria optimization
6. Ba5|cs.of_ the theory of 4 1 Study of materials on the topic
anatagonistic games
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 2

Didactic unit: Models and decision-making methods in definiteness

1. Models and methods of linear

and discrete optimization 4 12 Solving tasks
4, Models and methods of nonlinear .
optimization 4 6 1,2 Solving tasks
Didactic unit: Calculation of the currents of the KZ

4. Decision making in statistical .
uncertainty 4 4 1,2 Solving tasks
5. Models and methods of 4 1.2 Solving tasks

multi-criteria optimization

http://elibrary.nstu.ru/source?bib_1d=vtls000179714

Literary sources

Main literature

1. JIememko b. FO. Teopus urp u ncciaenosanue onepaiuii | koacnekT jiekuuii / b, F0. Jlememiko
Hosocub. roc. texH. yH-T. - HoBocubupck, 2013. - 165, [1] c. : ., Tabn.. - Pexxum goctyna:

2. Kazanckast O. B. Mopenu u MeTOIBI OITTHMU3ALINAHN | TIPAKTHKYM : yueOHoe mocodue / O. B.
Kazanckas, C. I'. FOH, O. K. Anscosa ; HoBocub. roc. TexH. yH-T. - HoBocuOupck, 2012. - 202, [1]
c. . Tabm., wi.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000173982




3. baymaranckmit M. A. TlpuknagHoli cucteMHbId aHami3 | yaeOHoe mocobue / M. A. banaranckwii |
Hosocu®. roc. TexH. yu-1. - HoBocubupck, 2013. - 119, [1] c. : un., Taba.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000179303

Additional literature

1. Ileran b. P. Ilpunustue pemenwnii npu npoektuposanun ACONY : yue6Hoe mocobue / b. P.
IMleran ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2005. - 53, [2] c. : wi.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000046862

2. Pabunoeuu E. B. Pa3paboTka yrpaBieHYeCKUX PEIIeHn | KOHCTIEKT JIeKLni [1ist 4 Kypca
sHeprerudeckoro ¢axyierera] / E. B. Pabunosnu ; HoBocu6. roc. TexH. yH-T. - HoBoCHOMPCK,
2003. - 114 c. : mn.. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000023649

Internet resources
1. http://elibrary nstu.ru/

2. I'yGaps 1O. Benenre B maTemaTrueckoe nporpammupoBanue : Kypc jekuuti / FO. T'ybaps. —
Texct : anextponnsiii // HOY «MHTYHWT» : caiit. — Mocksa, 2003— . — URL:
https://intuit.ru/studies/courses/1020/188/info (nara obpamenus: 20.02.2021).

3. https://e.lanbook.com/

4. 'acaukos A. B. Uucnennsie Mmeronsl ontumusanuu. Jlekius 2 : ['pagreHTHBIN CITyCK :
[Buneonexuus] / A. B. Tacaukos. — U3o0pakenue : Buzmeo : asektporHoe // YouTube :
Buneoxoctudr. — 2005~ . — URL:
https://www.youtube.com/watch?v=hELIaVLY QSQé&ab channel=%D0%9B%D0%B5%D0%BA
%D1%82%D0%BE%D1%80%D0%B8%D0%B9%D0%A4%D0%9F%D0%9C%D0%98 (nata
obpamenus: 24.02.2021). — Jlekuus ot 12.02.2020.

5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. banaranckuii M. A. TlpuknaaHOM CUHCTEMHBIN aHATH3 [ DIEKTPOHHBIN pecypc] :
yuebHo-meTomuueckoe mocodue / Y. A. banaranckuii ; HoBocu6. roc. Texu. yu-T. - HoBocubupck,
[2012]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000162117. - 3arn. ¢ sxpaHa.

2. Kazanckas O. B. Mozenu u MeTOIbI JIMHEHHON W BEKTOPHOM ONITUMHU3AIHH | yueOHOe mocodue /
O. B. Kazanckas, C. I'. FOn, O. K. Anscoa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2007. -
190, [1] c. : u., Tabm.. - Pexum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000083719. -
HnnoBarmonnas obpazosarensHas nporpamma HI'TY "Beicokue texHomorun".

3. Kazanckas O. B. Metonpr onTHMHA3AIAN U TEOPUS MIPUHSITHS PELIeHHUH [ DJIEKTPOHHBIN pecypc].
Y. 2 : anexTpoHHBIH yueOHO-MeTonnveckuii komruieke / O. B. Kazanckas ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, [2011]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000156335. - 3arn. ¢ sxpaHa.

4, Camkos T. JI. Teopust npunsitus pemenuii . koHcnekT gekiuii / T. JI. Camkos ; HoBocu6. roc.
TexH. yH-T. - HoBocubupck, 2010. - 105, [1] ¢. : Taba., win.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000151076

5. leran b. P. Teopust npunsiTHs pemenuii [ DNeKTpOHHBIN pecypc| : 3JIeKTpOHHBII
yueOHO-MeTonuueckuii komruieke [ans ctyneHToB ABT® u 3® no nanpasnenuto 230100 u
230400] / b. P. Illeran ; HoBocu6. roc. TexH. yH-T. - HoBocuGupck, [2013]. - Peskum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000183123. - 3arx. ¢ sxpana.

6. Kazanckas O. B. Meroas! ontuMu3anuu [ DIeKTPOHHBIN pecypc| : 2JeKTPOHHBIN

yuebHo-meromuueckuii komruteke / O. B. Kasanckast ; HoBocu6. roc. TexH. yH-T. - HoBocuGHpCK,
[2010]. - Pesxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000149255. - 3arn. ¢ sxpaHna.



7. Aeneenxo T. B. Jlexkuus 2. Maremarnueckre 1 MHCTPYMEHTAIBHBIE METO/IbI MOIAEPKKHU
NPUHSATHS pelieHuii [DnekTpoHHbIN pecypce] : koHcmnekT yiekuuii / T. B. ABneenko ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, [2013]. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000183478. - 3arx. ¢ sxpaHa.

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM

Philosophy

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 44
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 6
9 | Independent work, hours 64

External requirements

is able to analyze and take into account the diversity of cultures in the intercultural interaction process;

regarding the following learning results:

Know: Essence, Diversity and Features of Different Crops, their ratio and relationship

Own: ways to analyze disagreements and conflicts in Intercultural communication and their permission

to be able to: provide and maintain mutual understanding between students - representatives of various cultures

and communication skills in the world of cultures diversity

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

Know: Essence, Diversity and Features of Different Crops, their ratio and relationship

1. about the concepts, methods and means of the theory of information processes
and systemns

Lections; Seminars; Independent
work

2. systemic periodization of the history of science and technology

Lections; Seminars; Independent
work

3. Definition of science and scientific rationality, the difference between science
from other spheres of culture, determining the concept of information and
information society

Lections; Seminars; Independent
work

4. The subject and object of philosophy, the difference between scientific
philosophy from the unscientific, the content of the philosophical approach and the
need for philosophical vision of the world

Lections; Seminars; Independent
work

5. On the process of evolution of scientific knowledge

Lections; Seminars; Independent
work




6. on the main concepts of science

Lections; Seminars; Independent
work

7. On the main methodological concepts of modern science

Lections; Seminars; Independent
work

8. Methodological concepts of science and technology, general patterns of their
relationships

Seminars; Independent work

9. On the content of the philosophical theory of knowledge, the nature of
philosophical problems, philosophical understanding and explanation

Lections; Seminars; Independent
work

Own: ways to analyze disagreements and conflicts in Intercultural communication and their

permission

10. on the basic methods of scientific knowledge

Lections; Seminars; Independent
work

11. On our own to put problem questions on the course

Lections; Seminars; Independent
work

to be able to: provide and maintain mutual understanding between students - representatives
of various cultures and communication skills in the world of cultures diversity

12. own programming skills to solve project tasks

Lections; Seminars; Independent
work

13. Types and classification of innovative risks

Lections; Seminars; Independent
work

Own: ways to analyze disagreements and conflicts in Intercultural communication and their

permission

14. to reasonably represent the socio-humanitarian problems of science as an
integral part of the culture

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1
Active Links to learning . S
Themes forms, hours Hours results Learning activities

Semester: 1
Didactic unit: History of philosophy and science
1. Philosophy and science of Drawind up a lecture
antiquity era. Philosophy and 0,5 2 3,5 consti gtio%
science of the era of Gothic. P
3. Philosophy and science of the Drawina up a lecture
Renaissance. Filosophy and science 0,5 2 1 consti gtio%
of the Epoch of Enlightenment. P
4. Philosophy and science of the era 05 1 1 Drawing up a lecture
of classicism. ’ constipation
5. Philosophy and science of the 05 1 1 Drawing up a lecture
modern era. ' constipation
Didactic unit: Synergistic Paradigm Modern Natural science.
6. Synergetic status in the
knowledge system. Synergetics -
the core of postnoclastic science. Drawind up a lecture
Hermeneutic methods of 0,5 2 6 ing up

. . constipation
knowledge in natural science. The
use of a synergistic approach in the
social sphere.

Didactic unit: Genesis SGN




7. Sociocultural backgrounds of the .

. X Drawing up a lecture
sciences on society and man. 0,5 2 13,2 constination
Prehistory and history of the SGN. P
8. The specifics of the object and Drawing up a lecture
the subject of the SGN difference 1 12,2,5 'ng up

. constipation
from natural science.
9. Socio-cultural functions of the 05 1 12.2.4.5,9 Draw_lng upa lecture
SGN. constipation
Didactic unit: Traditional and technogenic civilization.
10. Values of human existence and
man-made world. Scenarios of Drawing up a lecture
technical evolution and prospects 0,5 2 1,11,6 Ing up

. constipation

for the development of technogenic
civilization
12. Traditionalism and technical
progress, their interaction in the Drawing up a lecture
historical perspective. Equipment 1 1 1,5,6 consti gtio%
of post-industrial society and the P
semantic values of life.

Didactic unit: The problem of ap

erson in modern philosophy.

13. The role of man-made factors in
its formulation and decision.
Technical environment and
alienation of man, ways to
overcome the alienation.

1,14,2,5,6

Drawing up a lecture
constipation

14. Modern psychophysiological
and humanitarian problems of
human and technical interaction.

10, 11, 3,4, 6

Drawing up a lecture
constipation

Didactic unit: Genesis SGN

Table 3.2

Themes

Active
forms, hours

Links to learning

Hours
results

Learning activities

Semester: 1

Didactic unit: History of philosop

hy and science

1. The subject of philosophy of
science. The place and role of
scientific rationality in culture. The
main directions, schools and stages
Historical development of
philosophy of science. Structure
and types of rationality.

1,3,4,5

Reports and discussions

Didactic unit: Teaching about Ge

nesis

2. Monster and pluralistic concepts
of being, self-organization of being.
Philosophical doctrine of matter.
The concept of material and ideal.
Space, time, movement and
development. Determinism and

2,5,6

intenerismism.

Reports and discussions




Didactic unit: Synergistic Paradigm Modern Natural science.

3. Dynamic and statistical patterns.
Scientific, philosophical and

1 2 4,6

religious paintings of the world

Reports and discussions

Didactic unit: Genesis SGN

4. Man and nature, science and
technology. Place science and
technology in public life. The
concept of man-made civilization.
Formational and civilization
concept of social development

1 3 12,2

Reports and discussions

Didactic unit: Traditional and technogenic civilization.

5. Man and historical process,
personality and mass. Scientific
picture of the world and the
meaning of human being.
Philosophy of science and
intercultural dialogue. Ways of
Evolution and the possibility of
human mind

1 2 11,12,5

Reports and discussions

Didactic unit: The problem of ap

erson in modern philosophy.

6. Science as a cultural sphere.
Theoretical systematization of
knowledge of reality. Items and
ways of knowledge: accurate,
natural, socially humanitarian,
technical. Study of objective reality
based on the method of scientific
analysis

Reports and discussions

Didactic unit: Criteria for selecting tests

7. Modern science concept.
Cognition, creativity, practice.
Scientific and ratio of science with
other areas of knowledge. Rational
and irrational in cognitive activity.
The problem of truth. Reality,
thinking, logic and language

1 2 10,9

Reports and discussions

Didactic unit: Scientific and unscientific knowledge

8. Criteria. The structure of
scientific knowledge, its methods
and forms. Growth of scientific
knowledge. Philosophy of Science

1 2 10, 2

and Technology

Reports and discussions

Didactic unit: Global problems of modernity




9. Scientific revolutions and
changing types of rationality. The
theory of science as a
methodological concept of
systematization and a logically
agreed response to the problems of 1 1 13,14 Reports and discussions
philosophy of science. The concept
of scientific and technological
progress. Socio - Natural, Cultural
and Moral Development of Human
Civilization

Literary sources

Main literature
1. ®unocodus Hayku U TexHUKH | yaeOHoe rmocodue / [H. C. Baxyrtuna u ap.] ; Hoeocu0. roc.
TexH. yH-T. - HoBocubupck, 2018. - 93, [1] c.. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000237879
Additional literature
1. Hoeocenor B. I'. ®unocodus [DnekTpoHHBIH pecypc]| | SJEKTPOHHBIN yueOHO-MeTOANYECKUMA
xomruiekc / B. I'. Hosocenos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000157528. - 3ar. ¢ 3xpaHa.
Internet resources

1. Bunnukosa O. A. Mctopus u ¢punocodus Hayku (acmupantypa) [DaeKTpoHHBIH pecypce] :
3JIEKTPOHHBIN yueOHO-MeTonuueckuii komruieke / O. A. Bunnukora, B. B. Kprokos, U. B.
UYepenanos ; HoBocud. roc. Texn. yH-T. - HoBocubupck, 2015. - Pexxum moctymna:
http://dispace.edu.nstu.ru/didesk/course/show/4946. - 3ar. ¢ sxpaHa.

2. http://elibrary.nstu.ru/
3. https://e.lanbook.com/
4. http://www.iprbookshop.ru/

5. http://znanium.com/

Methodical support and software

Methodological support

1. Konesaror B. A. MeTomosiorusi 1 HCTOpHS HAYKH U TEXHUKH | y4eOHO-METOIUYECKOE Tocodme /
B. A. Konesaros, E. A. bykuna, C. M. Uynunos ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2011.
- 49, [2] c. : Tabm.. - Pexxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000153645

2. Ipouep H. C. ®usnocodust [DnekTpoHHbIi pecypc] : 3MEeKTPOHHBIN y4eOHO-METOqUIECKHI
xomruiekc / H. C. Ilponep ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2021]. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000243609. - 3arx. ¢ sxpaHa.

3. 3amauu u ynpaxxseHus 1o kypcey "®@unocodus” ;| yaedbuo-meroquueckoe nmocodue / HopocuO.
roc. TexH. yH-T ; [cocT.: T. O. baxyrtuna, JI. b. Cangakosa]. - HoBocubupck, 2011. - 187 ¢.. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000157455

4, I'nyxauer B. B. ®unocodus. Mertoguueckue ykasaHus K HATMCaHUIO pedepara [DIeKTpOHHbII
pecypc] : yuebHO-MeTonuueckoe nocobuie / B. B. 'myxaues ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000163091. -
3arJi. ¢ sKpaHa.

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology




2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM

Process modeling and objects

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 45
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

is able to independently acquire, develop and apply mathematical, natural scientific, socio-economic and
professional knowledge to solve non-standard tasks, including in a new or unfamiliar environment and in the

interdisciplinary context; regarding the following learning results:

to know: mathematical, natural science and Socio-economic methods for use in professional activities

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

to know: mathematical, natural science and Socio-economic methods for use in professional

activities

1. OPK-1. 1 1. Know: Mathematical, natural science and socio-economic methods
for use in professional activities

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning

Themes forms, hours Hours results

Learning activities

Semester: 2

Didactic unit: Introduction. Main definitions and concepts, models classes, approaches to modeling,

modeling environment




1. Main definitions and concepts,
classification of modeling types,
main approaches to building
models of dynamic systems

lecture

2. Simulation simulation (im)
systems. The main definitions,
restrictions and problems of using
them, the main paradigms them.

lecture

Didactic unit: System-dynamic m

odeling

3. System Dynamics Models: idea,
principles of construction, features
of implementation, examples of
models

lecture

Didactic unit: Discrete-event modeling

4. Discrete-event modeling: idea,
principles of constructing modeling
algorithms, examples of models

lecture

5. Mathematical foundations of
discrete-event modeling: generation
of random impacts on the system
(methods for generating random
numbers, random variables, random
events, random vectors).

lecture

6. Statistical processing of
modeling results.

2

lecture

Didactic unit: Parameters of elements and schemes SES ET

7. Planning machine experiments
with system models.

2

lecture

8. Comparison of alternative
configurations, system building
options. Optimization of the system
model.

lecture

Didactic unit: Theory of mass maintenance systems, t

he theory of Markov random processes.

9. Fundamentals Theory Mass
maintenance system, theory of
Markov random processes used in
modeling systems

lecture

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: System-dynamic m

odeling

1. Development and study of
system speaker models in
AnyLogic

laboratory work

Didactic unit: Discrete-event modeling

2. Development and study of
discrete-event models (modeling
environment: GPSS-Studio,

Extendsim, AnyLogic)

laboratory work

Didactic unit: Parameters of elements and schemes SES ET




3. Implementation of machine
experiments with system models
and models optimization (modeling 3 6 1 laboratory work
environment: GPSS-Studio,
Extendsim, AnyLogic)

Table 3.3

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 2

Didactic unit: Introduction. Main definitions and concepts, models classes, approaches to modeling,
modeling environment

1. Basic classes of system models,

examples of models 2 1 Independent study
Didactic unit: System-dynamic modeling

2. System-dynamic modeling 4 1 Independent study
Didactic unit: Discrete-event modeling

3. Discrete-event modeling 6 1 Independent study

Didactic unit: Parameters of elements and schemes SES ET

4. Planning machine experiments
with system models, models 4 1 Independent study
optimization

Didactic unit: Theory of mass maintenance systems, the theory of Markov random processes.

5. Analytical methods for modeling

. 2 1 Independent study
mass maintenance systems

Literary sources

Main literature
1. Anscora O. K. UMuTtanronHoe Mozenuposanue cuctem B cpene ExtendSim : yueOnoe mocobue /
O. K. Anrcosa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2016. - 101, [2] ¢. : wn.. - Pexxum
nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000227593
Additional literature

1. Peoxukos, FO. M. UmMutaunonnoe MoaenupoBaHye. ABTOPCKas UMUTALIUS CUCTEM H CeTeH C
ouepensimu : yuebHoe nocodue / FO. U. Peoknkos. — Caunkr-IlerepOypr : Jlans, 2019, — 112 ¢. —
ISBN 978-5-8114-3464-0. — Texkcr : 21ekTpoHHbIH // JIaHb : 3IEKTPOHHO-OHOINOTEYHAS] CHCTEMA.
— URL: https://e.lanbook.com/book/113404 (narta obpautenws: 16.02.2021). — Pexum mgoctymna:
IJISl aBTOPU3. TIOJTB30BaTENEH.

Internet resources

1. AnyLogic : MHOTOITOAXOMHOE UMHUTAITHOHHOE MOIEIMPOBaHNEe [ DIeKTPOHHBIN pecypc] :
eIlHHCTBeHHbIIZ HHCTPYMCHT, KOTOprﬁ O6’be}1HHHeT CUCTCMHYIO JUHAMUKY, arCHTHOC 1
IUCKPETHO-COOBITHITHOE MOIETUPOBaHUE : caiT. — Pexkum mocryma: http://www.anylogic.ru/. —
3arJi. ¢ ’3KpaHa.

2. http://elibrary.nstu.ru/

3. GPSS. UmuTtaimonHoe MOAETMPOBaHNEe CUCTEM [ DeKTpoHHBIH pecypc]|. — Kasaus :
Dmuna-KommeroTep, 2001-2009. — Pexxum noctyna: http://www.gpss.ru/. — 3ariaBue ¢ KpaHa.

4. https://e.lanbook.com/




5. HarmonansHoe 00IIeCTBO UMHTALMOHHOT'O MOIETUPOBaHUs [ DJIeKTpoHHBIH pecypc]. - HII
"HOUM", 2012-2017. - Pexum moctyma: http://simulation.su/ru.html. - 3arn. ¢ sxpana.

6. ExtendSim. Power tools for simulation : [website] / Imagine That Inc. — San Jose, 2021. — URL:
https://www.extendsim.com (date of the application: 19.02.2021). — Text : electronic.

7. http://www.iprbookshop.ru/

8. http://znanium.com/

Methodical support and software

Methodological support
1. AnscoBa O. K. UMuTanmonnoe MoneaupoBaHue HHPOPMALIMOHHO-BEIYUCTUTENLHBIX CHCTEM
[DmexTpoHHbIi pecypc] : ayiekTpoHHbIH yuebHo-MeToqudeckuii komruieke / O. K. Anbcora |
Hosocub. roc. rexn. yH-T. - HoBocubupck, [2015]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000214518. - 3arx. ¢ sxpana.

Specialized software

1 Limited version of EXTENDSIM 7 Imagine That Extendsim
2 Operating System Microsoft Windows
3 Microsoft Office Application Pack
4 Wednesday of computer simulation MINUTEMAN Software GPSS World
5 Wednesday GPSS-Studio to develop discrete-event models, student at Eria
6 Wednesday AnyLogic for simulation system simulation



ANNOTATION OF THE PROGRAM
Security and Protection of information in information systems

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 44
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 6
9 | Independent work, hours 64

External requirements

is able to develop the components of software and hardware processing complexes of information and auto
Omatized design; regarding the following learning results:

Know: hardware and information technology infrastructure platforms, types, appointments, architecture, method:s
for developing and administering software and hardware complexes of the object of professional activity

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Know: hardware and information technology infrastructure platforms, types, appointments,
architecture, methods for developing and administering software and hardware complexes of
the object of professional activity

1. Know the methodology for developing network software | Lections; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Themes forms, hours Hours results

Semester: 3

Didactic unit: Security and information protection




1. Introduction Inform. Security in the national security system 5 1
of the Russian Federation. Federal Law "On Security".
4. Classification of information security threats. Classification 5 1
of sources of information security threats.
6. Causes, types, information leak channels. 2 1
7. Methods and means of ensuring the safety of information 9 1
systems. Technical means, organizational and legal protection.
Didactic unit: Security of information systems
2. State system of legal support for the protection of
; A . . 2 1
information in the Russian Federation.
3. National interests of the Russian Federation in the
information sphere and their provision. Sources of information 2 1
security threats.
5. Threats of breach of confidentiality, integrity, information

o 2 1
availability. Models threats.
8. Evaluation of the effectiveness of information protection
tools (SZI). The concept of "information security policies” of 2 1
the enterprise.
9. Information systems, classification of information systems. 5 1
Causes, types, information leak channels.

Table 3.2

Active Links to learning
Themes forms, hours Hours results

Learning activities

Semester: 3

Didactic unit: Security and information protection

1. Countering attacks on network
services. Refusal and maintenance 1 4
(DOS)

2. Countering the attacks on the
Web - adhesion. SQL Injection

5. Modeling a real situation, a
group of attacking against a 1 2
security group.

Didactic unit: Security of information systems

3. Attack bruteforce. Password

selection via SMTP protocol. 2 4

4., Obtaining full control over the

S . 2 4
target machine in various ways

Literary sources
Main literature

1. Baceus E. A. CereBast undopmarionHas 0e30MmacHOCTb ¥ aHOHUMU3ALHS | yueOHoe nocodue /
E. A. Bacemnas ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, 2016. - 74, [1] ¢. : .. - Pexum

noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000233806

2. A6nenoB A. XK. CoBpeMeHHBIE CHCTEMBI YITPABJIEHHS] HH(POPMAIIHOHHOMN 0€30MacHOCTHIO |
[yueGHoe mocobue] / A. K. Adnenos, I'. A. Iporosa, B. A. Tpyiun ; HoBocu6. roc. TexH. yH-T. -

Hosocubupck, 2017. - 46, [1] ¢. : ui.. - Pexxum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls00023543 1




3. baceius E. A. CucremHOe aqMHHUCTPUPOBaHKE U HH(POPMALIHOHHAs 0e30ITaCHOCTh | yaeOHOe
nocobue / E. A. baceins ; HoBocu06. roc. TexH. yH-T. - HoBocubupck, 2018. - 77, [1] ¢. : un.. -
Pexxum nocryra: http://elibrary.nstu.ru/source?bib_1d=vtls000237352

Internet resources

1. I'pexyn B. IIpoekTupoBanue HHGOPMAIIHOHHBIX CHCTEM [ DJIEKTPOHHBIN pecypc]: 3IeKTPOHHBII
kypc / B. I'pexyn // MTHTYUWUT. HaunoHanbHbIM OTKPBITHIH yHUBEpcHUTeT, 2003 — 2017, - Peskum
noctyna: http://www.intuit.ru/studies/courses/2195/55/info. - 3arun. ¢ sxpaHa.

2. http://elibrary.nstu.ru/
3. https://e. lanbook.com/
4. http://www.iprbookshop.ru/

5. http://znanium.com/

Methodical support and software

Methodological support
1. Tpymun B. A. Texuuyeckas 3amuTa KOHQUASHIIHATILHON HHPOPMALIHH [ DIeKTPOHHBIN pecypc]
. QNIEKTPOHHBIH yueOHO-MeTonnueckuii komruieke / B. A. Tpyuun, U. JI. Pea ; Horocu®. roc.
TexH. yH-T. - HoBocubupck, [2012]. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000175970. - 3ars. ¢ sxpana.
2. Kypmuna B. M. Kommnekchsie cuctembl 6e3onacHoct PerCo-S20 [DnekTponHbIi pecypc] :
yuebHo-meromuyeckoe nocodue / B. M. Kypuruu, U. JI. Pea ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2013]. - Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000184117. -
3ary. ¢ sKpaHa.
3. UranoB A. B. Texuuueckas 3amura uH(popMmarmu [ JIeKTPOHHBIN pecypc| | AJIeKTPOHHBIN
yueOHO-MeTonuueckuii komruiekc / A. B. Usanos, B. A. Tpymun, W. JI. Pera ; Horocu®. roc. TexH.
yH-T. - HoBocubupck, [2014]. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000208799. - 3ar. ¢ sxpana.
4, brikos C. B. [IpunHImmne mocTpoeHus: 1 0COOSHHOCTH NPUMEHEHHUS COBPEMEHHBIX CUCTEM
OXPaHHO-TIOXKAPHOM CUTHANMHU3ALMH | yueOHO-MeToauueckoe rmocodue / C. B. beikos, M. JI. PeBa ;
Hoocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 56, [1] c. : ., cxemsl, Tabu.. - Pesxxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000222727
5. Jluunuk C. E. IIpoTrBOneicTBHS aTakam Ha MOMYJISIPHBIE CETEBbIE CEPBHUCHI |
yuebHo-meronuueckoe mocodue / C. E. Jlunuuk, W. JI. Pesa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2015. - 55, [1] ¢. : mi., Taba.. - Pexxum moctyrma:
http://elibrary nstu.ru/source?bib_1d=vtls000222748
6. Tymanos C. A. Cucrema 3amuTel HH(POPMALUK OT HECAHKIIMOHUPOBAHHOT'O JOCTYIIA HA OCHOBE
"SecretNet 7" : yueGro-meTomuueckoe mocodue / C. A. Tymanos, U. JI. Pera ; HoBocuO. roc. TexH.
yH-T. - HoBocubupck, 2016. - 89, [2] ¢. : wi.. - Pexxum gocryma:
http://elibrary nstu.ru/source?bib_1d=vtls000226348
7. Tymanos C. A. Cucrema 3amuTel HHOOPMAIIUU OT HECAHKITHOHUPOBAHHOTO IOCTYIIA HA OCHOBE
"DallasLock 8.0" : yuebHo-meTomuueckoe mocodue / C. A. Tymanos, 1. JI. Pea ; HoBocu0. roc.
TexH. yH-T. - HoBocubupck, 2016. - 54, [1] ¢. : un.. - Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000227592

Specialized software

cnonb3oBaHMe crneumann3npoBaHHOro NPOrpaMMHOro 06ecneyeHuns Ans n3yyeHns AMCUMNAVHBI
He TpebyeTcs



ANNOTATION OF THE PROGRAM
Parallel methods and algorithms

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 18
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 114

External requirements

It is capable of developing original algorithms and software, including using modern intelligent technologies, to
solve professional tasks; regarding the following learning results:

Know: Modern Information Ommunication and intelligent technologies, instrumental environments, software an
technical platforms for solving professional tasks
Assigns to develop and upgrade software and hardware. information and automated systems; regarding the
following learning results:

To be able to calculate and select individual elements of the electric drive systems

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Know: Modern Information Ommunication and intelligent technologies, instrumental
environments, software and technical platforms for solving professional tasks

1. OPK-2. 1 1. Know: Modern Information Engine Communication and Intelligent | [ections; Seminars; Independent
Technologies, Tools, Software and Technical Platforms for Solving Professional work
Tasks

To be able to calculate and select individual elements of the electric drive systems
2. OPK-5. 2 2. To be able to develop software and hardware of information and Lections; Seminars; Independent
automated systems for solving professional tasks work

Content and structure of the discipline



Table 3.1

Themes

Active

forms, hours

Hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: Introduction to the analysis of signals and systems

1. The main concepts of parallel
programming, architecture of
parallel computing systems.

0

2

1

Lecture

Didactic unit: OpenMP technology

2. OpenMP Parallel Programming
Technology

Lecture

Didactic unit: CUDA technology

4. Technology support parallel
programming graphic processors
CUDA

Lecture

Didactic unit: Technology OpenCL

6. Parallel Programming Support
Technology for Heterogeneous
Computers OpenCL

Lecture

Didactic unit: MPI technology

8. Technology supporting parallel
programming systems with
distributed MPI memory

Lecture

Table 3.2

Themes

Active

forms, hours

Hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: OpenMP technology

3. Algorithms and methods of using
OpenMP technology

1,2

Practice

Didactic unit: CUDA technology

5. Algorithms and methods of using
CUDA technology

1,2

Practice

Didactic unit: Technology OpenCL

7. Algorithms and methods of using
OpenCL technology

1,2

Practice

Didactic unit: MPI technology

9. Algorithms and methods for
using MPI technology in parallel
programming systems with
distributed memory

1,2

Practice

Literary sources

Main literature

1. MansBko A. A. [lapannensHoe mporpaMMupoBaHue Ha ocHoBe TexHosoruii OpenMP, MPI,
CUDA : yuebHoe miocobue / A. A. MansBko ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. -
114, [1] ¢. : Tabmn.. - Pesxxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000215088




2. MansBro A. A. IlporpamMmvuoe obecrieueHre BEICOKOTTPOU3BOAUTENIbHBIX BauceHu!. Y. 1 :
KoHCHeKT Jiekumii / A. A. Mansiko ; HoBocu®. roc. TexH. yH-T. - HoBocubupcek, 2013. - 97, [2] ¢. :
ui., Tabn.. - Peskum mocryna: http:/elibrary.nstu.ru/source?bib_i1d=vtls000182343

Additional literature

1. Mansieko A. A. CynepKoMIbIOTEPBI U CUCTEMBbL. MyJIbTHKOMITBIOTEPHI | [yueOHoe mocobue] / A.
A. Manssko, C. A. Menxynun ; HoBocud. roc. Texs. yH-T. - HoBocubupck, 2017. - 61, [3] ¢. : u..
- Pexxum nocrtymna: http://elibrary nstu.ru/source?bib_1d=vtls000236157

2. Mansieko A. A. CyriepkOMIbIOTEPHI B CHCTEMBI. MyJTbTHITPOLIECCOPHI : [yueOHoe mocobue] / A.
A. Manssko, C. A. Menxynun ; HoBocud. roc. Texs. yH-T. - HoBocubupck, 2017. - 59, [4] ¢. : un..
- Pexxum nocrtymna: http://elibrary nstu.ru/source?bib_1d=vtls000236337

3. MansBko A. A. CynepkoMmbloTeps! U cuctemsl. [locTpoeHHe BEIYMCIUTENBHBIX KIIACTEPOB !
[yueGnoe mocobue] / A. A. Mansieko, C. A. Menxynun ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2018. - 93, [2] ¢. : wi. - Pexxum poctyna:
http://elibrary. nstu.ru/source?bib_id=vtls000238862

Internet resources

1. BeicokorpousponuTenbHble Berauciaenns Ha WINDOWS-kinactepax [DnekTpoHHbI# pecypc] :
uHdopM. -aHanuTHuecKuii mopran. — Pexxum gocryna: http:/parallel.ru/. — 3ars. ¢ sxpana.

2. http://elibrary.nstu.ru/

3. O6nauHbIe BEIYUCIIEHHS [ TOCOPTaHOB [ DJeKTpoHHbIN pecypc| / MunuctepcTBo udpoBoro
pas3BUTHS, CBSI3H U MAaCCOBBIX KOMMyHHUKalui Poccuiickoit @enepamuu. - Pesxxum
noctymna: https://minsvyaz.ru/ru/activity/directions/70/. - 3ar. ¢ sxpaHa.

4. https://e. lanbook.com/
5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support
1. MansiBko A. A. Caiit nuctmrmans! «[lapaniensHoe nporpaMMupoBaHue [ DIeKTPpOHHBIH
pecype] : [nexTpoHHbIN yueOHO-MeTonuueckuii komruiekc] / A. A. Mansisko ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, [2010]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000163730. - 3arn. ¢ sxpaHa.
2. Kopnees B. JI. Metonuueckue yka3anus K Kypcy "Marematudeckoe odecnieueHue
BBICOKOTPOU3BOUTEIbHBIX BBIUUCITUTEBHBIX CUCTEM" [DEeKTPOHHBIN pecypc] :
yuebHo-MeTonuueckoe rmocodue / B. /1. Kopueer ; HoBocu0. roc. TexH. yH-T. - HOBOCHOMPCK,
[2011]. - Pesxum noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000160466. - 3arn. ¢ sxpaHa.

Specialized software
1 Office package Microsoft Office applications
2 Library for parallel computing Aragon laboratory MPICH2
3 Software Parallel Programming Package Method NVIDIA Programming System CUDA



ANNOTATION OF THE PROGRAM
System Theory and System Analysis

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 44
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 6
9 | Independent work, hours 64

External requirements

is able to analyze professional information, allocate in it the main thing, structure, execute and submit in the

form of analytical about Zorov with reasonable conclusions and recommendatiol
learning results:

ns; regarding the following

Know: Principles, Methods and Means Analysis and structuring of profession

al information

is able to apply in practice new scientific principles and research methods; regarding the following learning

results:

can: Formulate research principles, find, compare , evaluate research methods

to know: General principles of research, research methods

Requirements for the results of mastering the d

iscipline

The results of the study of the discipline

Forms of organizing classes

Know: Principles, Methods and Means Analysis and structuring of professional information

1. mastering the principles, methods and means of analyzing and structuring
software

Lections; Independent work

to know: General principles of research, research methods

2. Determine the characteristics of the diagrams of the modes

Lections; Seminars; Independent
work

can: Formulate research principles, find, compare , evaluate research methods

3. Formulates the technical task to implement the project

|Seminars; Independent work

Content and structure of the discipline




Table 3.1

Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: General principles of system and system analysis theory
1. Principles, methods and means
of analyzing and structuring 4 1,2 Lecture
software
Didactic unit: General principles of research, methods of conducting software research
2. Principles of Research, Methods 4 1.2 Lecture
for conducting software research
Didactic unit: Microcontrollers of the SAM3S family
3. Basic systems systems.
Measurement / Evaluation of
systems. Types of scale. Methods 4 1,2 Lecture
for measuring / evaluation under
conditions of certainty.
Didactic unit: Methodology of structural analysis of systems
4. Methods of organization of
expertise. Metho_dologles of 5 12 Lecture
structural analysis of systems.
Essence of structural analysis.
Didactic unit: System Analysis
5. Decomposn!op of a 4 1,2 Lecture
problem-containing system
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Microcontrollers of the SAM3S family
1. System modeling 2 5 2,3 Practice
2. Analysis of systems 2 4 2,3 Practice
Didactic unit: Methodology of structural analysis of systems
3. Methodology for building a tree
of targets. Building tree causes, life 2 5 2,3 Practice
cycle diagrams
Didactic unit: System Analysis
4. Methods of organization
Expertise: Brain Attack, Delphi 2 4 2,3 Practice

method, heuristic techniques

Hosocub. roc. TexH. yH-T. - HoBocubupck, 2008. - 114, [1] c. : un.. - Pesxxum moctyna:

Literary sources

Main literature
1. Caperaea O. M. Teopusi cuctem U CUCTEMHBIHN aHanu3 | KoHCeKT Jiekiuit / O. M. Capbiuesa |

http://elibrary.nstu.ru/source?bib_1d=vtls000077913




Internet resources

1. http://elibrary nstu.ru/
2. https://e.lanbook.com/
3. http://www.iprbookshop.ru/

4. http://znanium.com/

Methodical support and software

Methodological support
1. Mesennes ). A. Teopus cucteM ¥ CHCTEMHBIN aHAIN3 [ DJIeKTPOHHBIN pecypc] : JIeKTPOHHBIN
yueOHo-MeTonnueckuii komruieke / FO. A. Mesenues ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck,
[2017]. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000235463. - 3arn. ¢ skpaHa.
Specialized software
1 Scientific and Technical Computing Program Mathworks Matlab



ANNOTATION OF THE PROGRAM
Man-machine interface in automatic control systems

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 44
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 6
9 | Independent work, hours 64

External requirements

It is capable of developing original algorithms and software, including using modern intelligent technologies, to

solve professional tasks; regarding the following learning results:

To be able to: justify the choice of modern information and intellectual technologies, develop original software

to solve professional tasks

is able to analyze professional information, allocate in it the main thing, structure, execute and submit in the
form of analytical about Zorov with reasonable conclusions and recommendations; regarding the following

learning results:

Know: Principles, Methods and Means Analysis and structuring of professional information

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

To be able to: justify the choice of modern information and intellectual technologies, develop

original software to solve professional tasks

1. OPK-2. 2 2. To be able to: justify the selection of modern information and
communication and intelligent technologies, develop original software to solve
professional tasks

Lections; Laboratory works;
Independent work

Know: Principles, Methods and Means Analysis and structuring of professional information

2. OPK-3. 1 1. Know: Principles, Methods and Means of Analysis and Structuring
Professional Information

Lections; Laboratory works;
Independent work

Content and structure of the discipline




Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: Introduction. Computer data analysis technologies

1. Computer technologies solving
different types of data analysis

tasks in modern statistical software, 4 1 lecture
Data Mining technology, Big Data
technology
2. Directions for the development
of methods, technologies and 2 1 lecture
means of solving problems of hell
Didactic unit: Primary statistical data processing
3. Primary data statistical methods 2 1,2 lecture
Didactic unit: Analysis of the time series
4. Mod_els qnd met_hods of 4 12 lecture
analyzing time series
Didactic unit: Resources.
5. Methods and models of 4 19 lecture
classification and clustering of data ’
Didactic unit: Associative data analysis
6. Met_hods of associative data 2 12 lecture
analysis
Table 3.2
Active Links to learning . sl
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Primary statistical data processing
1. Primary data statistical data in
the R, Statistica package 2 4 1.2 laboratory work
Didactic unit: Analysis of the time series
2. Analysis of temporary rows in
the R, Statistica package 2 6 1.2 laboratory work
Didactic unit: Resources.
3. Classification and clustering of
data in the R, Statistica package 2 6 1.2 laboratory work
Didactic unit: Associative data analysis
4., Associative data analysis in
environment R, Package Statistica 2 2 1.2 laboratory work
Table 3.3
Themes ACtiVe |y ps [LINks to learning Learning activities

forms, hours

results

Semester: 1

Didactic unit: Introduction. Computer data analysis technologies




2. Computer technology solving

data analysis tasks 2 1 Independent study

Didactic unit: Primary statistical data processing

3. Primary data statistical methods 2 2 Independent study

Didactic unit: Analysis of the time series

4. Analysis of temporary series 6 2 Independent study

Didactic unit: Resources.

5. Solving the tasks of

classification and clustering data 6 2 Independent study
Didactic unit: Associative data analysis
6. Associative data analysis 2 2 Independent study

Literary sources

Additional literature

1. CoBpeMeHHbIe METOBI U CPENCTBA MHTEJUIEKTYILHOTO aHaIM3a JaHHbIX | MoHOrpadus / [O. K.
AnbcoBa u mp. ; mox pen. E. B. Pabunosuua, A. A. Sxumenko, O. K. Anscosoii] ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, 2018. - 199 ¢. : un.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000239742

Internet resources

1. StatSoft [DnexTpoHHBIi pecypc] : kommanus : caiT. — Pexxum noctyma: http://www.statsoft.ru/. —
3arn. ¢ sKpaHa.

2. http://elibrary.nstu.ru/

3. StatSoft [DnexTpoHHbIi pecypc] : 2aeKTpoH. yueO. 1o cratucTuke. — Pexkum mocTyra:
http://www.statsoft. ru/home/textbook/default. htm.- 3arn. ¢ sxpana.

4. https://e.lanbook.com/

5. The R Project for Statistical Computing : website. —2021. — URL: https://www.r-project.org/
(date of the application: 12.02.2021). — Text: electronic.

6. Managing Packages for Open-Source Data Science : Live Webinar / RStudio : website. — Boston,
2021. — URL: https://rstudio.com/ (date of the application: 15.02.2021). — Text : electronic.

7. http://www.iprbookshop.ru/

8. http://znanium.com/

Methodical support and software

Methodological support

1. AnscoBa O. K. KommprorepHbie TeXHOIOTHH aHATH3a U 00pabOTKU JAHHBIX [ DJIEKTPOHHBII
pecypc] : aaekTpoHHBIHN yueOHo-MeTonuueckuii komruieke / O. K. Anbcopa ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, [2016]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000223807. - 3arx. ¢ sxpaHa.

2. AnetauHoBa A. A. AHaU3 NaHHBIX [DJIEKTPOHHBIN PECYPC] : AJEKTPOHHBIN
yueOHO-MeTonuueckuii komruieke / A. A. Anetnunora ; HoBocu®. roc. texn. yH-T. - HoBocuOupck,
[2015]. - Pesxum mnocryma: http://elibrary nstu.ru/source?bib_id=vtls000221830. - 3arn. ¢ skpaHa.

Specialized software
1 Creating reports for laboratory work. Microsoft Microsoft Office
2 Modeling of electromagnetic processes MathWorks Matlab Simulink




3 Wednesday R-STUDIO for developing in R
4 Wednesday R for statistical Calculations



ANNOTATION OF THE PROGRAM
Basics of research activities. Scientific seminar

Course: 1, semester bl : 1 2

Semester

Ne Kind of activity 1| 2
1 [Total credits 2|1
2 | Total hours 72|36
3 Total classes in the contact form, 25| 29

hours
4 | Lectures, hours 010

Practical lessons, hours 18|18

Laboratory studies, hours 010
71 of them in an active and 0ls

interactive form, hours

Consultations, hours 512
9 | Independent work, hours 47|14

External requirements

is able to independently acquire, develop and apply mathematical, natural scientific, socio-economic and
professional knowledge to solve non-standard tasks, including in a new or unfamiliar environment and in the
interdisciplinary context; regarding the following learning results:

own: methods of the theoretical and experimental study of the objects of professional activity, including in a new
or unfamiliar environment and in an interdisciplinary context

To be able to: solve non-standard professional tasks, including in a new or unfamiliar environment and in the
interdisciplinary context, using mathematical, natural science, socio-economic and professional knowledge

is able to analyze professional information, allocate in it the main thing, structure, execute and submit in the
form of analytical about Zorov with reasonable conclusions and recommendations; regarding the following
learning results:

own: methods for training scientific reports, Publications and analytical reviews with reasonable conclusions and
recommendations

to be able to: analyze professional information, To allocate mainly, structure, design and submit in the form of
analytical reviews

is able to apply in practice new scientific principles and research methods; regarding the following learning
results:

Own: research methods for solving practical tasks of professional activities

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes




To be able to: solve non-standard professional tasks, including in a new or unfamiliar
environment and in the interdisciplinary context, using mathematical, natural science,
socio-economic and professional knowledge

1. OPK-1. 2 2. To be able to: solve non-standard professional tasks, includingina | Seminars; Independent work
new or unfamiliar environment and in an interdisciplinary context, with the use of
mathematical, natural, socio-economic and professional knowledge

own: methods of the theoretical and experimental study of the objects of professional
activity, including in a new or unfamiliar environment and in an interdisciplinary context

2. OPK-1. 3 3. To own: methods of theoretical and experimental study of objects of |Seminars; Independent work
professional activity, including in a new or unfamiliar environment and in the
interdisciplinary context

to be able to: analyze professional information, To allocate mainly, structure, design and
submit in the form of analytical reviews

3. OPK-3. 2 2. To be able to: analyze professional information, allocate mainly in it, | Seminars; Independent work
structure, draw up and submit in the form of analytical reviews

own: methods for training scientific reports, Publications and analytical reviews with
reasonable conclusions and recommendations

4. OPK-3. 3 3. To own: methods for training scientific reports, publications and Seminars; Independent work
analytical reviews with reasonable conclusions and recommendations

Own: research methods for solving practical tasks of professional activities

5. OPK-4. 3 3. To own: research methods for solving practical tasks of professional |Seminars; Independent work
activity

Content and structure of the discipline

Table 3.1

Active Links to learning

Themes forms, hours Hours results

Learning activities

Semester: 1

Didactic unit: Directions of scientific research faculties and departments

1. Discussion of the scientific
directions of the Filter and 2 1,3 Joint discussion
Department

Didactic unit: Development of setting the task of master's research

Preparation presentation for the
2. Performance of analytical review 4 1,2,3,4,5 [report. Report Discussion of the
report

3. Formation of goals and Preparation and discussion of

objectives of master's research 4 12,3 Materael on the topic
. Preparation and discussion of
4. Development of the Master's 8 1,2,3,4,5 [reports and presentations for

Research Objective

them

Semester: 2

Didactic unit: Planning and carrying out machine experiments with system models, model
optimization

5. Preparation of scientific article, 4 2345 Studying recommendations.
theses of the scientific report e Preparation of materials. Subject
Didactic unit: Review of research works
6. Preparation of the draft abstract Preparation and discussion of

' : 2 4 1,34 - .
of master's thesis materials on the topic

Didactic unit: Preparation of a Master's Dissertation Project




7. Preparation of a summarized
report on the results of the first year 6 10 1,2,3,4,5
of study and presentation to it

Preparation and discussion of
materials on the topic

Literary sources

Main literature
1. I'ybaper B. B. KpanuduxarponHslie HccienoBaresisckue padoTsl | yueOHoe nocodue / B. B.
T'y6apes, O. B. Kazanckas ; HoBocu®. roc. TexH. yu-1. - HoBocubupck, 2014. - 78, [1] ¢. : un.,
tabm.. - Pesxum moctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000200540
2. Pomanos E. JI. Metonuueckue marepuanis no maructparype kadeapst BT [DnexkTpoHHBIi
pecype] : [amexTpoHHbI yueOHO-MeTonuueckuii komrutekc] / E. JI. Pomanos ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, [2008]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000163872. - 3arx. ¢ sxpaHa.
Additional literature
1. bo6un K. H. Merononorus Hay4HbIX UCCIAEAOBAHHUH [DIEKTPOHHBINA PECypcC| : KOHCIIEKT JISKLIUNA
/ K. H. bobun ; HoBocub6. roc. texH. yH-T. - HoBocubupck, [2014]. - Pexxum moctyra:
http://elibrary.nstu.ru/source?bib_id=vtls000196954. - 3arx. ¢ sxpana.
Internet resources
1. Konuenuus Hay4HO-UCCIIENOBATENBCKOTO CeMuHapa. — TeKcT : aeKTpoHHbIi // HanmoHamb HbIi
HCCIIe0BATENbCKUIN YHUBEPCUTET «BhICIIast mKoaa SKOHOMUKWY : caiiT. — Mocksa, 1993— | —
Pasnen caiita Marucrepckas mporpamMmma « MexayHapOIHbIe OTHOLLICHUS: eBPOIEHCKUE U

asuarckue uccrnenosanus». — URL: https://www.hse.ru/ma/irmaster/seminar (nara oOparieHus:
20.02.2021).

2. http://elibrary.nstu.ru/
3. https://e.lanbook.com/
4. http://www.iprbookshop.ru/

5. http://znanium.com/

Methodical support and software

Methodological support
1. Kazanckas O. B. Hayunsiit cemuHap [DneKTpoHHBIN pecypc| : 3JIeKTPOHHBIN
yueOHo-MeTonuueckuii komruieke / O. B. Kaszarnckas, B. B. I'ybapes ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexwum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000162809. -
3ary. ¢ sKpaHa.
2. Ucaesa O. A. HayuHO-HCCIIeOBaTEIBCKUN CeMUHAP [ DIEKTPOHHEIN pecypc| : 3JIeKTPOHHBII
yuebHo-MeTonuueckuii komrieke / O. A. Mcaesa, M. 0. [Tapnuk, C. A. TTonskos ; HoBocu®. roc.
TeXH. YH-T. - HoBocubupck, [2016]. - Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000229008. - 3arx. ¢ sxpaHa.

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack




ANNOTATION OF THE PROGRAM
Intelligent data analysis and method Machine learning

Course: 2, semester : 4

Semester
Ne Kind of activity 4
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 43
hours
4 | Lectures, hours 20
Practical lessons, hours 0
Laboratory studies, hours 14
of them in an active and
7 1. . 4
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 65

External requirements

It is capable of developing original algorithms and software, including using modern intelligent technologies, to
solve professional tasks; regarding the following learning results:

Own: methods for developing original software, including using modern information and intellectual
technologies, to solve professional tasks

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Own: methods for developing original software, including using modern information and
intellectual technologies, to solve professional tasks

1. Efficiency concept Functioning of markets Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Themes forms, hours Hours results

Semester: 4
Didactic unit: Intelligent data analysis




1. Intelligent Data Analysis: Terms and Concepts 2 1

2. Polacchi iad 4 1

Didactic unit: Machine Training

4. Setting the task of machine learning, species 4 1

Didactic unit: Methods and means of mead and mo

6. Overview of methods and means of JIM and MO 4 1

7. Issues of developing the basis of knowledge of intellectual
systems using methods of Jaad and Mo

Table 3.2

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 4

Didactic unit: Intelligent data analysis

Selection of knowledge
4 1 presentation model in
accordance with the task option

3. Models of the presentation of
knowledge

Didactic unit: Machine Training

Creating models using various
4 1 methods and types of MO in
accordance with the option

5. Methods and types of machine
learning

Didactic unit: Methods and means of mead and mo

8. Studying the features of creating 4 5 1 Development of models using
models using the H20 platform the H20 platform

Literary sources

Main literature
1. CoBpemMeHHbIE METO/IBI M CPEICTBA MHTEIUIEKTYAJILHOTO aHaIi3a faHHbIX | MoHorpadus / [O. K.
AnbcoBa u mp. ; nox pen. E. B. Pabunosuua, A. A. Axumenko, O. K. Anscosoii] ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, 2018. - 199 c. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000239742
Internet resources

1. Python : website. — Text : electronic / Python Software Foundation. — 2001- . — URL:
https://www.python.org/ (date of the application: 24.02.2021).

2. http://elibrary.nstu.ru/

3. OSP — I'mx o TexHONMOrUsIM EQPOBOIH Tpancopmanmu : [cait]. — TeKCT : 3eKTPOHHBIH /
000 «H3parensctBo «OTKpBITEIE ccTeMbl». — 2015~ . — URL: https://www.osp.ru/ (mara
obpamenus: 24.02.2021).

4. https://e.lanbook.com/

5. http://www.iprbookshop.ru/

6. http://znanium.com/




Methodical support and software

Methodological support

1. AnmscoBa O. K. Metoas! aHaim3a JaHHBIX [ DIeKTPOHHBINA pecypc| : SJIeKTpOHHBIN
yueOHo-meTonuueckuii komruiekc / O. K. Anbcosa ; HoBocu®. roc. TexH. yH-T. - HoBocuGHpCK,
[2016]. - Pesxum goctyma: http://elibrary nstu.ru/source?bib_id=vtls000223773. - 3arn. ¢ skpaHa.
2. IloroB A. A. OCHOBBI TEOpHUH MAIIMHHOTO OOY4YeHUs: METOAUYECKHUE YKa3aHUs K JJaOOpaTOPHBIM
pabotam miis crynentoB OITMMU, obyuarommxcs o HanpasieHuto 02.04.03 Marematuueckoe
obecrieveHre U AIMUHHUCTPUPOBAHHE HH(POPMALIHOHHBIX CUCTEM [ DJIEKTPOHHBIN pecypce] :
yuebHo-Mmeronmuueckoe rmocobue / A. A. Ilonos ; HoBocu®. roc. TexH. yH-T. - HoBocHOUpCK,
[2017]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000234571. - 3arun. ¢ sxpana.
3. l'anenuna H. /1. UaTennekTyanbHbIe CHCTEMBI B TEXHOJIOTHU [ DJEKTPOHHBIN Pecypc] :
JJIEKTPOHHBIH yueOHo-meTonudeckuii komruieke / H. J1. Tanemuna, M. I'. I'pud ; Horocub. roc.
TexH. yH-T. - HoBocubupck, [2020]. - Pexum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000242694. - 3ar. ¢ sxpaHa.

Specialized software
1 Mathcad Programming Language is an integrated programming system oriented to mathematical
and engineering and technical calculations. PTC Mathcad
2 Java IDE JetBrains Intellij Idea - Java IDE
Intellyj Idea
3 Modeling of electromagnetic processes MathWorks Matlab Simulink



ANNOTATION OF THE PROGRAM
Computer View Systems

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 36
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 114

External requirements

It is capable of developing original algorithms and software, including using modern intelligent technologies, to
solve professional tasks; regarding the following learning results:

Know: Modern Information Ommunication and intelligent technologies, instrumental environments, software an
technical platforms for solving professional tasks

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Know: Modern Information Ommunication and intelligent technologies, instrumental
environments, software and technical platforms for solving professional tasks

1. OPK-2. 1 1. Know: Modern Information Engine Communication and Intelligent | |_ections; Laboratory works;
Technologies, Tools, Software and Technical Platforms for Solving Professional Independent work
Tasks

Content and structure of the discipline

Table 3.1

Active Links to learning

Themes forms, hours Hours results

Learning activities

Semester: 3

Didactic unit: Methods and systems of computer vision




1. General information about light,

. 2 1 Lecture
color and vision
2. Pre-processing methods 2 8 1 Lectures
_3. Methods of segmentation of 2 8 1 Lectures
images
4. Picture recognition methods 2 8 1 Lectures
5. Face Recognition 4 1 Lectures
6. Flow video processing methods 2 1 Lecture
7. Examples of computer vision 2 4 1 Lectures
systems

Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities

Semester: 3

Didactic unit: Methods and systems of computer vision

1. Image filtering 4 1 Laboratory work
2. AUTOENCODER model to

identify informative features of the 4 1 Laboratory work
image

3. OpenCV package. Selection of

image contours using the CANNY 4 1 Laboratory work
algorithm

4. Face Recognition 6 1 Laboratory work

Literary sources
Main literature

1. Censuxun, B. B. KomnsrotepHoe 3penue. Ananu3 u o6pabotka nzobpaxeHui : yueOHOe
nocobue / B. B. Censiaknn. — Cankr-IletepOypr : Jlans, 2019. — 152 ¢. — ISBN
978-5-8114-3368-1. — Tekcr : anmexTpoHHBIH // JIaHb : 35eKTpOHHO-OHOIMOTEYHAS cUCcTEMA. —
URL: https://e.lanbook.com/book/113938 (nara obpamenus: 17.02.2021). — Pesxxum noctyna: s

aBTOPH3. MOJIL30BATENIEH.

1. http://elibrary nstu.ru/
2. https://e.lanbook.com/
3. http://www.iprbookshop.ru/

4. http://znanium.com/

Internet resources

5. Teopus u nipakTrka HUppoBoit 00padoTKK CUTHAIOB [DeKTpoHHbIH pecypc] / dsplib.ru/ —
Pexxum moctyma : http://www.dsplib.ru/. — 3arn. ¢ sxpana.

Methodical support and software

Methodological support




1. Kymapes M. A. Teopusi u MeTOIbI pacno3HaBaHus 00pa3oB [DJIEKTPOHHBINA pecypc] :
ANIEKTPOHHBIN yueOHO-MeToanueckuii komruieke / M. A. Kynapes ; HoBocu®. roc. TexH. yH-T. -
Hosocu6bupck, [2015]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000214774. -
3aru. ¢ 3KpaHa.

2. Mopo3os 0. B. IIpuknaaneie makeTsl mporpamm ajisi HudpoBoii 00paboTKH CUTHAJIOB U
n300paxkeHuit [DIEKTPOHHBIN pecypc] : 2IeKTPOHHBIH yueOHo-MeTonudeckuii komruieke / HO. B.
Moposos ; HoBocub. roc. Texs. yH-T. - HoBocubupck, [2017]. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_id=vtls000234646. - 3ars. ¢ sxpana.

3. laepusior A. B. CucteMbl KOMIBIOTEPHOTO 3peHUsl [ DIEKTPOHHBIN Pecypc| : 2JIeKTPOHHBIN
yueOHO-MeTonuveckuii komruiekc / A. B. I'aBpusios ; HoBocub. roc. TexH. yH-T. - HoBocuOupck,
[2021]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000243407. - 3arn. ¢ skpaHa.

Specialized software
1 Creating reports for laboratory work. Microsoft Microsoft Office



ANNOTATION OF THE PROGRAM
Neuromorphic technologies

Course: 2, semester : 4

Semester
Ne Kind of activity 4
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 43
hours
4 | Lectures, hours 20
Practical lessons, hours 0
Laboratory studies, hours 14
of them in an active and
7 1. . 4
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 65

External requirements

It is capable of developing original algorithms and software, including using modern intelligent technologies, to
solve professional tasks; regarding the following learning results:

Know: Modern Information Ommunication and intelligent technologies, instrumental environments, software an
technical platforms for solving professional tasks

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Know: Modern Information Ommunication and intelligent technologies, instrumental
environments, software and technical platforms for solving professional tasks

1. OPK-2. 1 1. Know: Modern Information Engine Communication and Intelligent | |_ections; Laboratory works;
Technologies, Tools, Software and Technical Platforms for Solving Professional Independent work
Tasks

Content and structure of the discipline

Table 3.1

Active Links to learning

formes. hours| HOUTS esults Learning activities

Themes

Semester: 4

Didactic unit: Neuromorphic technology




1. Brain modeling 4 1 Lectures

2. Models of neural networks 4 10 1 Lectures

3. Hardware implementation of

neural networks 4 1 Lectures
4. Ethics and Il 2 1 Lecture
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities

Semester: 4

Didactic unit: Neuromorphic technology

1. Direct distribution network 4 1 Laboratory work
2. Model of adaptive resonance 4 1 L aboratory work
theory

3. Pulse neural network 6 1 Laboratory work

Literary sources

Main literature
1. Pocroerueg, B. C. UckyccTBeHnHbIe HelpoHHBIE ceTH  yueOHuK 1iist By30B / B. C. PoctoBues. —
2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2021. — 216 ¢. — ISBN 978-5-8114-7462-2. —
Texct : 3nextpoHHslii // JIaHe : 35eKTpoHHO-OHOaHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/160142 (mara obpatuenus:; 18.02.2021). — Pexxum moctyma; mis
aBTOPH3. MOJIb30BATENICH.
2. Lypukos, A. H. Mogenuposanue u o0y4deHre HCKYCCTBEHHBIX HEMPOHHBIX ceTell | yueOHoe
nocobue / A. H. Lypukos. — Poctos-na-ony : PI'VIIC, 2019. — 112 ¢. — ISBN
978-5-88814-867-9. — Tekcr : anmexkTpoHHBIH // JIaHb : 35eKTpOHHO-OHOIMOTEYHAS cUCcTEMA. —
URL: https://e.lanbook.com/book/140610 (nara obpamenus: 18.02.2021). — Pesxxum noctyna: s
aBTOPH3. MOJIL30BATENIEH.
3. Heiiponnsie cetu B Matlab : yueGHoe mocoOue / iepeBon ¢ anruiickoro A. A. MacnoB. —
Cankr-IletepOypr : BI'TY 'Boenmex' um. J1.®. Yerunosa, 2017. — 165 ¢. — ISBN
978-5-906920-72-0. — TexkcT : anekTpoHHbIH // JIaHb : 3nekTpoHHO-OMbIHOTeUHas cucTemMa. —
URL: https://e.lanbook.com/book/121856 (mara obpamenus: 18.02.2021). — Pexxum moctyna: mis
aBTOPH3. MOJIL30BATEIICH.
4. Copobun, A. b. CBepTouHbie HEHPOHHBIE CETU: IPUMEPBI PEATH3ALINN | yueOHO-METOTUYECKOE
nocodue / A. b. Copobun. — Mocksa : PTY MHUPDA, 2020. — 159 ¢. — Tekcr : 31eKTpOHHBIH //
Jlans : anekTpoHHO-OubmnoTeunas cuctema. — URL: https://e.lanbook.com/book/163853 (narta
obpamenus: 18.02.2021). — Pexum goctymna: njist aBTOPU3. MOJIb30BATENEH.

Internet resources

1. http://elibrary nstu.ru/
2. https://e.lanbook.com/

3. http://www.iprbookshop.ru/

4. 3abyra A. A. Teopetuueckue 0CHOBbI MH(POPMATUKH [ DJIEKTPOHHEIN pecypc]| : yueOHOe mocodue
/ A. A. 3abyra ; HoBocu®. roc. TexH. yH-T. - HoBocubupck : Uzn-so HI'TY, 2013. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000183874. - 3arn. ¢ 3kpaHa.




5. http://znanium.com/

Methodical support and software

Methodological support
1. CucreMbl HCKYCCTBEHHOTO HHTEJIJIEKTA | METOAUYECKHE YKA3aHUs Uil 3a09HON ()OPMBI
obyuenuss ABT® / HoBocub. roc. TexH. yH-T ; [cocT.: A. B. I'aBpunos]. - Hoocubupck, 2004. - 73
c. . un.. - Pexxum moctyma: http://elibrary. nstu.ru/source?bib_id=vtls000042311
2. 'apusnioB A. B. HeiipoHHbIe ceTn 1 HEHPOHHBIE KOMITBIOTEPHI [ DJIEKTPOHHBIHN pecypc] :
3JIEKTPOHHBIN yueOHO-MeToanueckuii komruteke / A. B. Taspuios ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2021]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000243408. -
3ary. ¢ sKpaHa.

Specialized software
1 Creating reports for laboratory work. Microsoft Microsoft Office



ANNOTATION OF THE PROGRAM
Distributed information systems and databases

Course: 1 2, semesterbl : 2 3

Semester

Ne Kind of activity 2| 3
1 [Total credits 3 |2
2 | Total hours 10872
3 Total classes in the contact form, 45 |25

hours
4 | Lectures, hours 18

Practical lessons, hours 0

Laboratory studies, hours 18 (18

71 of them in an active and s |o

interactive form, hours

Consultations, hours 7 |5
9 | Independent work, hours 63 |47

External requirements

are able to carry out professional activities in the development and use of specialized hardware and software;

regarding the following learning results:

owns the skills of developing a distribution divided systems and applications

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

owns the skills of developing a distribution divided systems and applications

1. Mastering the development skills of distributed systems and applications

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 2

Didactic unit: Distributed information systems and databases




1. The concept of a distributed
information system. Advantages
and disadvantages of distributed IP.
Scalability. Transparency.
Hardware and software builds of
distributed IP.

Lecture

2. Communication in distributed
systems. Remote challenge
procedures. Save. Types of ties.

Lecture

3. Means of modern IP.
Multitasking. Multithreading. IP
Planner Insulation applications.
Process synchronization
mechanisms.

Lecture

4. Synchronization of time in
distributed systems.

Lectures

5. Trends in distributed IP.

Lectures

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Distributed information systems and databases

1. Development of a distributed

2 6 1 Laboratory works
model
2. Apply_JavaScrlpt language to 3 6 1 L aboratory works
create client programs
3. Tool software (IPS) Creating
programs performed on the server 3 6 1 Laboratory works
side.
Semester: 3
Didactic unit: Distributed databases
4. Design SQL databases 6 1 Laboratory works
5. Design NOSQL databases 6 1 Laboratory works
6. Optimization of distributed 5 1 Laboratory works

databases

Literary sources

Main literature

1. [lTaxmameTos P. I'. PactipenenenHbie crcTeMbl HICKYCCTBEHHOTO MHTEIUIEKTA ;| yueOHOe mocobue
. [mst 4 xypca nHeBHOrO oTneneHus (Hampaeaenue 230100 " MupopMaTika v BEIYUCTATENBHAS
TexHUKA") U 3a04HOTO oTaeseHus (HarnpasieHus: 230102 "ABToMaTH3UPOBAHHBIE CHCTEMBI
obpabotku uadpopmanuu u yrnpasjienus)] / P. I'. [llaxmameror ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2007. - 154, [1] c. : un.. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000077645. - MuHnoBarmonHas 00pazoBaTeIbHass
nporpamma HI'TY "Bricokue TexHOIOTHA" .

Additional literature




1. Bactotkuna U. A. Texsonorus pa3paboTky 00BEeKTHO-OPHEHTUPOBAHHBIX nporpaMm Ha JAVA :
yueOHO-MeTonuueckoe mocodue / M. A. Bacrotkuna ; HoBocu6. roc. TexH. yH-T. - HoBocuOupCK,
2012. - 150, [2] c. : mi.. - Pesxum moctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000171049

Internet resources

1. IMognepsxka paspadoTku pacnpenenennsix npuioxeruii B Microsoft. NET Framework. — Tekcr :
snextpounsiii // HOY «MMHTYHUT» : caitt. — 2003— . — Paspgen caiira «Akamemust Microsofty. —
URL: https://intuit.ru/studies/courses/1115/177/lecture/4778 (nara obpamenus: 15.02.2021).

2. http://elibrary.nstu.ru/
3. https://e. lanbook.com/
4. http://www.iprbookshop.ru/

5. http://znanium.com/

Methodical support and software

Methodological support
1. Bactotkuna M. A. YueOHo-MeTonuueckue matepuaist o kypcam QOIT u TII [DnexTpoHHBI
pecype] : [yuebno-meronuueckoe mocodue] / . A. Bactotkuna ; HoBocud. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000163978. -
3aru. ¢ 3KpaHa.

Specialized software

1 Simulation of IP Life Cycle Speed ??Specifier Software Projects and Staruml Design
2 Tools Web Development in Java Oracle Java Development Kit
3 Web Server Apache



ANNOTATION OF THE PROGRAM
Three-dimensional Graphics and Animation

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 45
hours
4 | Lectures, hours 0
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

are able to carry out professional activities in the development and use of specialized hardware and software;

regarding the following learning results:

owns methods and means of working with three-dimensional graphics

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

owns methods and means of working with three-dimensional graphics

1. PC-22.V /on. 7 7. Owns methods and means of working with three-dimensional
graphics

Seminars; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 2

Didactic unit: Geometric modeling using modifiers.

1. Geometric modeling of objects

using modifiers. . 4 1

Laboratory work




Didactic unit: Creating a Web page using the HTML language (XHTML)

2. Construction of
three-dimensional objects by the 4 1 Laboratory work
method of lofting.

Didactic unit: framework Modeling.

3. Frame modeling. 2 4 1 Laboratory work

Didactic unit: Animation.

4. Animation. 6 6 1 Laboratory work
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities

Semester: 2
Didactic unit: Geometric modeling using modifiers.
1. Creating geometric objects.
Working with menus, toolbars and .

o 4 1 Practical lesson
command panels, projection
windows.
2. Modeling geometric objects 4 1 Practical lesson

based on splines.

Didactic unit: framework Modeling.

3. Work with an editable grid.
Methods for editing the increments 4 1 Practical lesson
of the mesh surface.

Didactic unit: Animation.

4. Animation tools. Animation

based on key frames. 6 1 Practical lesson

Literary sources

Main literature

1. Conoseer, M. M. 3DS Max 9 : camoyuutens / M. M. ConoBeeB. — MocCKBa :
COJIOH-ITPECC, 2017. — 376 ¢. — ISBN 5-98003-302-5. — TeKcT : 3JIeKTPOHHBI //
DnextponHo-6ubmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/903 50 html (mara o6pamenus: 23.02.2021). — Pexwum moctymna: s
ABTOPHU3HP. MOJIb30BaTeIeH

2. Tpomuna I'. B. Tpexmeproe monenupoBanue U anuManus | yaeduoe mocobue / I'. B. Tpomwuna |
Hosocu®6. roc. TexH. yH-T, @ak. aBTOMAaTUKH U BBIYKCIL. TeXHUKU. - HoBocuOupck, 2010. - 96, [2] c.
:wi.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000147493

3. Tpomunua I'. B. MonenupoBaHue CIOKHBIX ITOBEPXHOCTEN : yuebHoe mocobue / I'. B. Tpommuna ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 88, [6] c. : un.. - Pexum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000213156

4. Jloxxxuna E. A. IlpoextupoBanue B cpene 3ds Max : [yuebnoe mocodwre] / E. A. Jloxkkuna, B. C.
JloxkxuH ; HoBocubO. roc. TexH. yH-1. - HoBocubupcek, 2019. - 178, [2] c. : un.. - Pesxxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000240299




5. bonnapenko, C. B. OcHoBsl 3ds Max 2009 : yuebHoe nocodue / C. B. Bounapenko, M. FO.
Bonnapenko. — 3-e usn. — Mocksa : Uateprer-Y Husepcutet MHpOpMaOHHBIX TeXHOMOT it
(UHTYHUT), Aii [Tu Ap Menua, 2021. — 335 ¢. — ISBN 978-5-4497-0905-9. — Tekcr :
3JIEKTPOHHBIH // DnekTpoHHO-O0nbmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/102025 html (mara obpamenus: 23.02.2021). — Pexwum gocTtyna: s
aBTOPU3UD. MOJb30BaTENEH

Additional literature

1. A66acos, M. b. OcHoBeI TpexmepHOro monesuposanus B 3ds Max 2018 : yueGnoe nocodue / U
b. A66acoB. — 2-e u3n. — Caparos : [Ipodobpazoranue, 2019. — 186 ¢. — ISBN
978-5-4488-0041-2. — Texkcr : anekTpoHHBIH // DnekTpoHHo-0ubmotednas cucrema [PR BOOKS
. [caiit]. — URL: http://www.iprbookshop.ru/88001 html (nara o6pamenus: 23.02.2021). —
Pesxxum moctyna: iy aBTOPU3UP. MONIb30BATENEH

Internet resources

1. Smith, Brian L. Foundation 3ds Max 8 Architectural Visualization : book / Brian L. Smith. —
Text : electronic // Springer Nature. — 2020. — URL: http://dx.doi.org/10.1007/978-1-4302-0158-8
(date of the application: 25.02.2021).

2. http://elibrary.nstu.ru/
3. https://e.lanbook.com/
4. http://www.iprbookshop.ru/

5. http://znanium.com/

Methodical support and software

Methodological support

1. Tpoummna I'. B. Tpexmepnas rpaduka n anuManust [ DIEKTPOHHBIN pecypc] : SJIeKTPOHHBIN
yuebHo-meTonuueckuii komruieke / I'. B. Tpommna ; HoBocu6. roc. TexH. yH-T. - HoBocuOHUpCK,
[2021]. - Pesxum mnoctyma: http://elibrary nstu.ru/source?bib_1d=vtls000243667. - 3arn. ¢ sxpaHa.
2. Jloxxkuna E. A. MactepcTBO [D1eKTpOHHBIN pecypc| : 3JeKTPOHHBIN yIeOHO-MEeTOAUIeCKUN
komruieke / E. A. Jloxkuna ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000235401. - 3arx. ¢ sxpaHa.

Specialized software

1 Package software for creating and viewing electronic publications in PDF Adobe ADOBE
Acrobat format

2 Microsoft Office Application Pack
3 Operating System Microsoft Windows



ANNOTATION OF THE PROGRAM

Computer linguistics

Course: 2, semester : 4

Semester
Ne Kind of activity 4
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 43
hours
4 | Lectures, hours 20
Practical lessons, hours 0
Laboratory studies, hours 14
of them in an active and
7 1. . 4
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 65

External requirements

are able to carry out professional activities in the development and use of specialized hardware and software;

regarding the following learning results:

owns design and work skills with intellectual systems

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

owns design and work skills with intellectual systems

1. PC-22.V /on. 2 2. Own the skills of design and work with intelligent systems

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 4

Didactic unit: Introduction. Main directions, tasks, methods, instrumental means of computer

linguistics

1. Introduction The main directions,

concepts, tasks of computer 1 1 lecture

linguistics.




2. Intelligent systems of automatic
text processing. The main
components and stages of their
construction.

lecture

3. Morphological analysis, the
construction of morphological
analyzers

lecture

4. Syntactic analysis, methods for
building syntactic analyzers

lecture

5. Implementation of the
morphological and syntactic
analyzer in search engines,
examples of systems.

lecture

Didactic unit: Applied tasks for a

nalyzing texts in intelligent systems

6. The main tasks of automatic
analysis of texts

2 1

lecture

7. Basic software (libraries and
functions) of the language R to
solve text analysis tasks

lecture

Didactic unit: Text Mining methods automati

(classification methods)

c processing Texts implemented in intelligent systems

8. Automatic text processing
methods. Cipp Law, Hips Law, TF
* IDF model

lecture

9. Classification of texts based on
machine learning methods with
teacher

lecture

10. Evaluation of the quality
classification of texts, basic
measures and methods

lecture

Didactic unit: TEXT METODS MINING automatic Processing texts i

systems (clusterization methods)

mplemented in intelligent

11. Clustering of texts based on

machine learning methods without 2 1 lecture
a teacher
12. Evaluation of the quality of text
clustering, basic measures and 2 1 lecture
methods
Table 3.2
Active Links to learning . .
Themes forms, hours Hours results Learning activities
Semester: 4
Didactic unit: Applied tasks for analyzing texts in intelligent systems
1. Frequency Text Analysis and
Definition of Emotional Coloring 2 8 1 laboratory work
Text in Environment R
2. T_hematlc modeling in the 2 6 1 laboratory work
environment R
Table 3.3
Active Links to learning . A
Themes forms, hours Hours results Learning activities




Semester: 4

Didactic unit: Introduction. Main directions, tasks, methods, instrumental means of computer

linguistics
1. Main Directions and Tools 6 1 Independent study of theoretical
Computer Linguistics material

Didactic unit: Applied tasks for analyzing texts in intelligent systems

Independent study of theoretical

2. Main types of text analysis tasks 2 1 material

Didactic unit: Text Mining methods automatic processing Texts implemented in intelligent systems
(classification methods)

3. Classification methods for text 4 1 Independent study of theoretical
information processing material

Didactic unit: TEXT METODS MINING automatic Processing texts implemented in intelligent
systems (clusterization methods)

4. Clustering methods for text 4 1 Independent study of theoretical
processing material

Literary sources

Main literature

1. barypa, T. B. Marematudeckast JTHHI'BUCTUKA U aBTOMaTU4YecKast 00paboTKa TEKCTOB Ha
€CTECTBEHHOM si3bike : yueOHoe mocobue / T. B. barypa. — Hoocubupck : HoBocubupckuii
rocyapcTseHHbli yausepcuret, 2016. — 166 ¢. — ISBN 978-5-4437-0548-4. — Tekcer :
3JIEKTPOHHBIH // DnekTpoHHO-O0nbmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/93489 html (marta obpamienus: 16.02.2021). — Pexxum moctyma: mis
aBTOPU3HD. MOJIb30BATENIEH

Additional literature

1. laBpunora, T. A. Unskenepus sHaHuil. Mozenu v MeTons! ;| yueOHuK myist By308 / T. A.
laepunosa, . B. Kynpssues, JI. U. Mypomies. — 3-e uzn., crep. — Cankr-IlerepOypr : Jlansb,
2020. — 324 ¢. — ISBN 978-5-8114-6473-9. — Texkcr : anekTpoHHbIH // JIaHb :
3neKTpOoHHO-OubHoTeuHas cucrema. — URL: https://e.lanbook.com/book/147337 (nara
obpamenust: 16.02.2021). — Pesxum goctyma: ajist aBTOPHU3. MOJIL30BATEIIEH.

Internet resources

1. Silge, J. Text Mining with R / J. Silge, D. Robinson. — Text : electronic // GitHub: website. —
2021. — URL: https://www.tidytextmining.com/index html (date of the application: 16.02.2021).

2. http://elibrary.nstu.ru/

3. The R Project for Statistical Computing : website. — 2021. — URL: https://www.r-project.org/
(date of the application: 12.02.2021). — Text: electronic.

4. https://e.lanbook.com/

5. Managing Packages for Open-Source Data Science : Live Webinar / RStudio : website. — Boston,
2021. — URL: https://rstudio.com/ (date of the application: 15.02.2021). — Text : electronic.

6. http://www.iprbookshop.ru/

7. http://znanium.com/

Methodical support and software

Methodological support




1. bosipckmii, K. K. Beenenue B kOMIbIOTEPHYO JIMHTBUCTUKY : yueOHOe mocodue / K. K.
Bosipckuit. — Cankrt-IlerepOypr : Yausepcurer UMTMO, 2013. — 73 ¢. — ISBN 2227-8397. —
TexcT : anexTpoHHbIH // DnexTpoHHOo-0ubuoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/71485 html (mara obpamenust: 16.02.2021). — Pexum moctyma: mis
ABTOPU3HUP. MOJIb30BaTEIEH

Specialized software
1 Wednesday R for statistical Calculations
2 Wednesday R-STUDIO for developing in R
3 Creating reports for laboratory work. Microsoft Microsoft Office



ANNOTATION OF THE PROGRAM
Monitoring systems and networks

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 45
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 4
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

are able to carry out professional activities in the development and use of specialized hardware and software;

regarding the following learning results:

knows methods and media TV geophysical monitoring of the environment

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

knows methods and media TV geophysical monitoring of the envi

ronment

1. PC-22.V /on. 5 5. Knows methods and means of geophysical environmental
monitoring

Lections; Laboratory works;

Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 3

Didactic unit: Geophysical monitoring




1. Introduction Basic concepts and
objectives of geoecological
monitoring of the natural
environment

The main concepts and
objectives of the geoecological
monitoring of the environment:
- Spring and man-made events,
-Monitoring networks and
systems, -Goeecological risks
-Autive and passive monitoring.
Modern global and local
monitoring networks and
purpose systems, basic
requirements, features of
architecture,

2. Conjugate geophysical fields and

wave pProcesses

Conjugated geophysical fields
and wave processes - their types
and main characteristics

3. Setting the object of
geoecological monitoring

The formulation of the task of
geoecological monitoring as a
reverse computational problem
of geophysics. The main factors
determining the accuracy of the
problem of solving. Methods for
solving the problem. - the notion
of incorrect inverse problem;
-classification of methods for
solving inverse problems; -least
square method; -Enging
methods for finding extremes.

4. Digital data processing
algorithms in geophysical
monitoring tasks.

Digital data processing
algorithms in geophysical
monitoring tasks. Real-time
recurrent algorithms and
examples of their use. -
quadrature algorithms for
detecting and estimating fields of
amplitudes and phases of
seismicacoustic oscillations on
the background of noise.
Examples of application; - serial
correlation algorithms for
detecting and evaluating the
parameters of wave forms in
noise. - Algorithm of wavelet
filtering and discovery of
waveforms. Upgrades use.

5. Algorithms of consistent
detection of changes in the
properties of time series

Algorithms for consistent
detection of changes in the
properties of temporary rows in
the objectives of geophysical
monitoring. -autoregressive
algorithms of the integrated
moving average (ARPS).
Application examples.

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities




Semester: 3

Didactic unit: Geophysical monitoring

1. Familiarization and practical
work with computerized stand
management programs

Acquaintance and practical work
with computerized booth control
programs for radiation and
registration of acoustic and
seismic signals. The
composition of the stand: digital
autonomous stations (CAC) -
Baikal cipher - for digital
registration of acoustic and
seismic signals with
synchronization by GPS signals,
acoustic and seismic sensors,
desktop speakers, computer. A
set of programs for the synthesis
of different class of signals, their
radiation and registration
according to a given program
with the subsequent visualization
on the monitor screen.

2. Working with Network
Management Programs Remote
Computer Stand

: Acquaintance and practical
work on a network level with
network management programs
with a remote computerized
stand for radiation and
registration of acoustic and
seismic signals on a given
program using CAC "Baikal-8"
with subsequent transmission of
real-time data via Wi-Fi channels
in the collection center and data
storage ..

Stop composition: Digital
stand-alone networks (Tsash) -
Baikal-8 - for digital registration
of acoustic and seismic signals
with synchronization by GPS
signals, acoustic and seismic
sensors, desktop speakers,
computer. A set of programs for
the synthesis of different signals,
their radiation and registration
according to a given program
with the subsequent transfer of
data to the center of collecting
and storing data for subsequent
processing and visualization on
the monitor screen




3. Working with Astra software
package

Acquaintance and mastering the
Astra software package,
developed in the "Matlab"
medium for processing acoustic
and seismic signals. It is
envisaged to familiarize with the
methods and programs of the
spectral and correlation analysis
of acoustoysmic signals and
noise, allocating and measuring
signal parameters against the
background of noise. The
analysis is carried out with
respect to the data accumulated
in previous works No. 1,2.
Acquaintance with data
submission formats and
reformatting programs.

4. Familiarization and practical

work with posteriori algorithms and

discrete optimization programs

Familiarization and practical
work with posteriori algorithms
and discrete optimization
programs for joint detection and
evaluation of wave forms in
noise. The formation of model
pseudo-random pulse sequences
with specified identical
waveforms to solve the tasks of
joint detection, isolation and
measurement of signal
parameters against the
background of noise.
Acquaintance with data
submission formats and
reformatting programs.

5. Familiarization and practical

work with a program classification

of multidimensional geophysical
data

Familiarization and practical
work with the program of
classification of
multidimensional geophysical
data generated by radio natural
and technogenic explosions.
Work is based on the use of the
experimental database
accumulated earlier in field
experiments. Acquaintance with
data submission formats and
reformatting programs.

Literary sources
Main literature

1. XaiipernuroB M. C. CereBbie HH(POPMALIMOHHBIE TEXHOJIOTUU [ DJIEKTPOHHBIN pecypc] :
3JIEKTPOHHBIH yueOHo-MeTonuyeckuii komrutekce / M. C. Xaiipetaunos ; HoBocub. roc. TeXH. VH-T.
- Hoeocubupck, [2011]. - Pexxum moctyra: http://elibrary.nstu.ru/source?bib_1d=vtls000156377. -

3arn. ¢ sKpaHa.

Internet resources




1. ITudposast o6padorka curuanor [Dnexkrponnsiii pecypc] // bauk mexmii : SIBLEC.RU. —
Pexxum nocryna:

http://siblec.ru/index. php ?dn=html&way=bW9kL2hObWwvY29udGVudC81c2VtL2NvdXJzZTEx
Mi9pbmRleC50dGO=. — 3aru. ¢ 3xkpana.

2. http://elibrary.nstu.ru/

3. Inunuenko A. C. Iudposas obpabortka curnanor. Bepcus 1.0 [DnekTponHHBIH pecypc] | Kypc
nexuuii / A. C. I'muauenko. — Kpacuosipek : UTIK C®VY, 2008. - Pexum moctyma;
http://files.lib.sfu-kras.ru/ebibl/umkd/50/u_lectures.pdf. - 3ars. ¢ sxpana.

4. https://e.lanbook.com/

5. Teopus u npaxkTHka HUPPOBOH 00pabOTKU CUTHANIOB [DyekTpoHHbIH pecypc] / dsplib.ru/ —
Pexxum moctyma : http://www.dsplib.ru/. — 3ara. ¢ axpana.

6. http://www.iprbookshop.ru/

7. http://znanium.com/

Methodical support and software

Methodological support
1. Bacrokos B. H. ITudposas 06paboTka curHaioB [DIeKTPOHHBIN Pecypc] : dIeKTPOHHBIN
yueOHO-MeTonuueckuii komruieke / B. H. ; HoBocu®6. roc. Texs. yH-T. - HoBocubupck, [2020]. -
Pesxum noctyna: http://elibrary.nstu.ru/source?bib_id=vtls000242403. - 3ara. ¢ sxpaHa.
Specialized software

1 Package for computing in MathLab with an additional programming feature on MAPLE
Mathworks Matlab Extended Symbolic Math Toolbox

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Standardization in the field of information technology

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 45
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 4
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

are able to carry out professional activities in the development and use of specialized hardware and software;
regarding the following learning results:

owns work skills with standards, creating documentation in the process of developing and maintaining software
products

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

owns work skills with standards, creating documentation in the process of developing and
maintaining software products

1. PC-22.V / on. 3 3. Owns work skills with standards, creating documentation in Lections; Laboratory works;
the process of developing and maintaining software products Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 3

Didactic unit: Standardization structure and processes in IT




1. Standard Structure in IT

Lecture: Structure Structure in
IT. International organizations
and communities are standard
standards bar. History and
current state of the process of
developing standards in the
world and in Russia.
Architectural Standards and
Standards Development Process

2. Architectural standards.

Lecture: architectural standards.
Historical aspect. Methodology
of open systems. IT specification
levels in open systems.

3. Overview of open system
specifications

Lecture: architectural
specifications of open systems.
Overview. Basic specifications
of open systems. Overview.
Functional standardization tools.
Open systems profiles.

4. IT development and
documentation standards

Lecture: software development
standards. Standards of the life
cycle of the software product
and the project. Certification and
software quality assessment
standards for testing standards,
accompaniment and
documentation

5. Professional and educational
standards in IT

Lecture: Russian educational
standards in the directions of
"Informatics and W" and
"software engineering".
International recommendations
for teaching software
engineering. Standards
professional demand in IT.
Practical lesson in the form of
discussion

Didactic unit: Standardization pr

actices

6. Historical Overview of IT
Standardization Process

Lecture: Historical Overview of
IT Standardization Process

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: Standardization pr

actices

1. System Analytics and
Architectural Design PS

Laboratory work: Development
of functional specifications and
descriptions of the architectural
prototype for the selected task
option.




Laboratory work: registration of
requirements for the software
system developed in L.R.1, in
the form of a document in
accordance with ISO / IEC/
IEEE standard 29148

2. Development and documentation
of PS requirements in accordance 4 1
with ISO / IEC / IEEE 29148

Laboratory work: Development
of a document "Design
Technical Task" for architectural
and functional specifications
obtained as a result of execution
L.R.1.

3. Development of a technical
assignment for the design of PS 4 1
according to GOST 34.602

Laboratory work. Development
of a list and approximate content
4 1 of software documentation based
on PS specifications obtained as
a result of execution L.R.1.

4. Development of software
documentation in accordance with
GOST 19.XXX: Unified System
Documentation System

Literary sources

Main literature

1. Pomanos E. JI. [Iporpammvuas urskeHepus : [yuaeoHoe mocodue] / E. JI. Pomanos. -
Hosocubupck, 2017. - 393, [1] c. : un., Tabn.. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000238285

2. Kopmukora JI. A. Ma(popMariMoHHbIE TEXHOJIOIHH U CTaHIapTH3aus | [yueOuoe mocobue] / JI.
A. Kopmnkosa ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, 2018. - 74, [1] c. : uin., Tabn.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000238121

Internet resources

1. Kysneuos C. OTKpBITbIE CUCTEMBI, MPOLIECCHI CTAHAAPTHU3AINH U TTpoduiu crangapTos UT
[Dnextponnstii pecypc] / C. Kysuenos // CIT forum/ — pexxum mocrtyma:
http://citforum.ru/database/articles/art 19.shtml. — 3arn. ¢ skpana.

2. http://elibrary.nstu.ru/

3. IIpodeccronanbHbie cTaHAAPTHI [DNeKTPOHHBIN pecypc| / MUHHCTEPCTBO TPyAa U COLIHAIbHOM
3amuThl Poccutickoii @eneparuu : caiit. — Peskum moctyma: http://profstandart. rosmintrud.ru/. —
3arii. ¢ ’KpaHa.

4. https://e. lanbook.com/

5. IT-GOST.RU [DnexTpoHHBIH pecypc| : MeXIyHapOIHbIE CTAHAAPTHI | CalT. - Pexkum noctyna:
http://www.it-gost.ru/. - 3aru. ¢ 3xpaHa.

6. http://www.iprbookshop.ru/

7. http://znanium.com/

Methodical support and software

Methodological support

1. Pomanos E. JI. Ilporpammuas uHxeHepus [ DIeKTPOHHBIN PECYPC] : SIeKTPOHHBIN
yueOHo-MeTonuueckuii komruiekc / E. JI. Pomanos ; HoBocu6. roc. TexH. yH-T. - HoBocHOUpCK,
[2015]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000220170. - 3arn. ¢ skpaHa.
2. Kopmnkora JI. A. Cranmaptusanus B oonactu UT [DnekTponHsiii pecypc] :

yuebHo-MeTonuueckoe mocobue / JI. A. Kopurukora ; HoBocu®. roc. TexH. yH-T. - HoBocuOupcek,
[2015]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000221755. - 3arn. ¢ skpaHa.




Specialized software
1 Creating reports for laboratory work. Microsoft Microsoft Office
2 Python



ANNOTATION OF THE PROGRAM
Autonomous robots and multi-agent systems

Course: 1 2, semesterbl : 2 3

Semester
Ne Kind of activity 2| 3
1 [Total credits 2|4
2 | Total hours 72| 144
3 Total classes in the contact form, 12| 47
hours
4 | Lectures, hours 18(0
Practical lessons, hours 018
Laboratory studies, hours 18|18
71 of them in an active and 4 |a
interactive form, hours
Consultations, hours 419
9 | Independent work, hours 30|97

External requirements

are able to carry out professional activities in the development and use of specialized hardware and software;

regarding the following learning results:

Owns design and working skills with multi-agent systems and mobile robots

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

Owns design and working skills with multi-agent systems and mo

bile robots

1. Models, properties and methods for describing information systems

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 2

Didactic unit: Overview of the current state of robotics




1. Review of the current state of
robotics. Examples and features of

s ) . 2 1
solving various tasks using
autonomous robots
Didactic unit: generalized structural-functional model of an autonomous robot
2. Generalized structural and
functional model of an autonomous
robot. Examples of existing 4 1

developments used in various types
of human activities.

Didactic unit: Issue of supply and energy conversion for ETS

3. Algorithms, models and methods

. ) 4 1
for managing robotic complexes
Didactic unit: Methods and models of controlling the behavior of autonomous robots
4. Methods and models of
managing the behavior of 4 1
autonomous robots
Didactic unit: Examples of using autonomous robots
Work at the lecture. Student
5. Examples of using autonomous reports on examples of practical
4 4 1 L
robots application of RTS and
complexes
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: Examples of using autonomous robots
6. Study of typical control Study of typical control
algorithms Autonomous mobile 18 1 algorithms Autonomous mobile
robot robot
Semester: 3
Didactic unit: Theory of graphs
7. Studying the possibilities of Studymg the p055|_b|I|t|es of
. . developing a multi-agent system
developing a multi-agent system -
A X 18 1 model to solve a specific
model to solve a specific practical . X .
; practical task in NetLogo 5.2 in
task in Netlogo 5.2 . A
accordance with the option
Table 3.3
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Theory of graphs
8. Concept of agent in multi-agent 2 1 Discussion on pre-presented
system material
. . Discussion of materials selected
9. Architecture of multi-agent 4 8 1 by students about various

systems

architectures of Mas




10. Methods and means of
managing agents in multi-agent
systems on the example of existing
standards and systems

8 1 Student reports

Literary sources

Main literature
1. Ceiperkuii I'. A. IIpoextupoBaHue aBroMaTu3upoBaHHbix cucreM. . 1 : yueGHoe mocobue / T
A. Ceipeuxwutii ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 154, [2] c. : .. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000202725
2. lllaxmametos P. I'. PacnipenenenHbie CHCTEMBI MCKYCCTBEHHOT'O HHTEJUIEKTA | yueOHOe rmocodue
. [mns 4 xypca nHeBHOTO oTAEneHus (Hampasierue 230100 " MadopmaTrka ¥ BEIMUCIATEIbHAS
TEXHHKA'") 1 3a09HOro oTneneHus (HarnpasiaeHus 230102 "ABToMaTHU3NpOBAHHBIE CUCTEMBI
obpabotku uaopmanuu u yrnpasienus)] / P. I'. [llaxmameror ; HoBocu®6. roc. TexH. yH-T. -
Hosocubupck, 2007. - 154, [1] c. : wn.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000077645. - UnHoBarmonHast 00pazoBaTeibHast
nporpamma HI'TY "Bricokue texHomorun".

Internet resources

1. Python : website. — Text : electronic / Python Software Foundation. — 2001- . — URL:
https://www.python.org/ (date of the application: 24.02.2021).

2. http://elibrary.nstu.ru/

3. NetLogo : [website]. — Text : electronic / Center for Connected Learning and Computer-Based
Modeling. — 1999— . — URL: https://ccl.northwestern.edu/netlogo/ (date of the application:
24.02.2021).

4. https://e.lanbook.com/
5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. Tomosor H. JI. Kommbrorepubie cetn : yaeOHo-MeTonuueckoe nocodue / H. JI. Jlonosos |
Hosocub. roc. texH. yH-T. - HoBocubupck, 2013. - 110, [1] c. : wn., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000185242

2. lITsaiixosa M. H. Cuctembl HCKYCCTBEHHOTO MHTEIUIEKTA [ DJIEeKTPOHHBIN pecypc] : 3JIeKTPOHHBIN
yuebHo-meromuueckuii komruteke / M. H. IIraiikosa ; HoBocu®. roc. TexH. yH-T. - HoBoCHOUPCK,
[2011]. - Pesxum pnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000156351. - 3arn. ¢ skpaHa.
3. [Tepmmna XK. C. PoSoToTexHUYeCKHe CHCTEMBI U KOMILIEKCHI [ DIeKTPOHHBIN pecypc] :
aekTpoHHbIN yueOHo-Metoquueckuii komruieke / XK. C. Ilepmuna, A. b. Konkep ; HoBocub. roc.
TeXH. YH-T. - HoBocubupck, [2015]. - Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000222650. - 3arn. ¢ sxpaHa.

4. Iy6oxos HU. C. Pemenne npakTudeckux 3a1a4 Ha 6a3e TEXHOJIOTMU HHTEPHETA Belel : [yueOHoe
nocodbue] / U. C. y6xos, I1. C. Cramesckuii, 1. H. fxosuna ; HoBocu6. roc. TexH. yH-T. -

Hosocubupck, 2017. - 79 c. : uin.. Tabn.. - Pexum nocryna:
http://elibrary nstu.ru/source?bib_id=vtls0002341898

Specialized software
1 Wednesday graphic programming means of automating NI LabVIEW

2 Mathcad Programming Language is an integrated programming system oriented to mathematical
and engineering and technical calculations. PTC Mathcad







ANNOTATION OF THE PROGRAM
Project management, engineering and reengineering information systems

Course: 1 2, semesterbl : 2 3

Semester
Ne Kind of activity 2| 3
1 [Total credits 2|4
2 | Total hours 72| 144
3 Total classes in the contact form, 12| 47
hours
4 | Lectures, hours 18(0
Practical lessons, hours 018
Laboratory studies, hours 18|18
71 of them in an active and 0ls
interactive form, hours
Consultations, hours 419
9 | Independent work, hours 30|97

External requirements

are able to carry out professional activities in the development and use of specialized hardware and software;

regarding the following learning results:

owns work skills with standards, creating documentation in the process of developing and maintaining software

products

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

owns work skills with standards, creating documentation in the process of developing and

maintaining software products

1. PC-22.V / on. 3 3. Owns work skills with standards, creating documentation in
the process of developing and maintaining software products

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 2




Didactic unit: Phonetics.

Grammar.

Vocabulary.

Audition.

Speaking.

Reading.

Letter.

Culture and traditions of the countries studied.
Rules of speech etiquette.

Features of program projects.
The role and place of the UPP in
software engineering (PI). The
components of organizational
(management) and technological
(execution) planning in the UPP.
Standardization in the UPP.
Standard ISO 12207. Sweep
knowledge about SWEBOK
software engineering. Sections
"Management in Pl and"
Processes in PI "

1. Management of the program
project at different phases of the 2 1
life cycle

System of work planning in
SCRUM, BCLOG project and
sprint backot. The activities of
the project owner. Creating and
evaluation of "User Stories™
(User Story). Assessment of

2 1 labor intensity setting. Poker
planning. Project Metric in
Scrum. Sprint combustion
diagram. Business game:
Collective assessment of the
complexity of the assigned job
by the poker planning method.

2. Features of project management
in flexible methodologies

Definition and characteristics of
risk. Scares for estimating
consequences and probability.
Identification methods. Risk
response. The most likely risks
3. Project Risk Assessment. on boam and archipelane.
Forming and Planning Team Qualitative risk assessments.
Quantitative estimates:
sensitivity analysis, solutions
tree, imitation modeling.
Management aimed at reducing
risks.




4. Estimation of the cost and timing
of the project

Probabilistic nature of
estimation, its nature. The
consequences of "aggressive"
planning. Initial data for
evaluation, project
characteristics used in
assessment. Evaluation of the
timing on the basis of labor
intensity (on boam). Evaluation
based on your own experience.
PERT method. Evaluation based
on functional points. Evaluation
by industry data. Method
COCOMO 1.

Didactic unit: Project Manageme

5. Project management as
engineering discipline

The essence and structure of
project activity and project
management.

6. PMBOK project management
knowledge

Project management standards.
PMBOK knowledge arch.
Structure and content

Didactic unit: Engineering and reengineering

7. Business Process Reengineering

The role and content of business
analytics in the project and in the
program project. Modeling
business processes and subject
area. Business processes
reengineering in connection with
the introduction of IT
technologies.

9. Reengineering information
systems

Types and technologies of
reengineering

Table 3.2

Themes forﬁg,tlr\:gurs Lmksr;gtllletasrnmg Learning activities

Semester: 2

Didactic unit: Phonetics.

Grammar.

Vocabulary.

Audition.

Speaking.

Reading.

Letter.

Culture and traditions of the countries studied.

Rules of speech etiquette.
ITTITUTTTIAar Preseimdatiom vy uie
teacher of the essence of the
project (vision): subject area,

1. Collective project. Discussion. 1 glossary, functionality, borders.

Elections of team leader,
division into brigades,
distribution of functional

madulac




2. Collective project. Development

Preparation by the teacher and
the project frame leader:
abstraction, interfaces and
workpieces of classes - key and

. 4 1 used together with several teams.
of project frame .
Survey of the carcass along with
all project participants.
Registration in the version
control system
Implementation of the main
. . components of the architectural
3. Collt_actlve project. Development 4 1 orototype: DB, ORM, business
of architectural prototype -
layer, Communication classes,
architectural classes.
Awtonial development and
testing by brigade modules, the
creation of test object plugs,
replacing them to object objects
3. Collective project. Design, developed by othe_r brigades. If
X . necessary, correction and
Programming, Debugging and 4 1 - .
4 approval of interfaces in the
Testing Modules L
framework. Maintaining a
common branch in the version
control system. Test
implementation of a separate
scenario.
Demonstration of the project.
. . . . Discussion of the results of
5. Collective project. Discussion of . . . .
. . 2 1 iteration. Formation of statistics
the results of iteration. . .
(metric) project on the results of
iteration ..
Semester: 3
Didactic unit: Management of software projects_
6. Collective project. Iteration Develo(l)pmt_ant O; a package of
lanning 4 1 agreed project documents
P ' (Baseline) -
7. Collective project. Functional Adding a functl_onal by adding
filli ; 4 1 tasks to the project prototype
illing of the project .
(server and client components)
Sequential reduction of project
8. Collective project. Project 4 1 parts, integration testing,
Integration minimizing project into a
prototype.
DEVETUPITIETTL UT aLlEpLdlLE
9. Collective project. Project 4 1 Be.StS' D_e mor}strr]atlon_and
delivery iscussion of the project.
Paperwork. Overview of the
nraloact matrie
10. Collective project. The 2 1 The final design of the project
discussion of the results. results and the final documents
Table 3.3
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 3




Didactic unit: Management of software projects_

1. Project risk assessment.

The discussion of the "rear
number" risks of a collective
project. Qualitative risk
assessment. Development plan
countering risks

2. Estimation of the cost and timing
of the project.

Application of methods for
assessing the cost and timing of
the project based on the results
of the first iteration.

3. Estimation of the complexity of
project tasks.

Evaluation of the complexity of
tasks in the project. Mastering
the Poker Planning Poker
Planning Practice on the
example of the tasks of the past
and current item.

4. Iteration planning.

Studying the practice of current
planning and system analytics in
SCRUM.

Didactic unit: Engineering and reengineering

5. Reengineering business
processes. Analysis and modeling
of business processes in BPMN
notation

Reenginirring business processes
at the study stage. Business
Process Modeling: Functional
Charts, UML, BPMN. Study of
the Aris Express software
package

6. Reengineering information
systems

Support of information systems.
Database reengineering,

7. Reenginirring software systems.

Refactoring and reengineering.
Reenginiring databases, business
logic, architecture. Escort.
Configuration management

8. Engineering information systems

Types of information systems.
Stages and engineering content.

9. Engineering information
systems.

Analysis of examples of
engineering information systems
of various applications

Literary sources
Main literature

1. IIpeoGpaxenckas T. B. Yopasnenue npoexkramu : [yuebHoe mocodue] / T. B. IIpeodpakeHckas,
M. III. Mypra3una, A. A. Anernuaosa ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2018. - 121,
[1] c. : m., Tabn.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000238156

2. Myptasuna M. III. Yopaenenue npoektamu B cepe HHPOPMAILTHOHHBIX TEXHOIOTHIA
[DnexTponnsiii pecype] : M. III. MypTtasuna ; HoBocu6. roc. texs. yH-T. - HoBocubupck, [2020]. -
Pesxum nocrtyna: http://elibrary.nstu.ru/source?bib_id=vtls000243323. - 3ara. ¢ sxpaHna.

Internet resources

1. Apxunenkos C. Jlekuuu Mo yrpasieHHIO TPOrpaMMHBIMU ITPOEKTaMH [DJIeKTPOHHBIN pecypc] /

C. ApxunenkoB. — Mocksa, 2009. — 128 c. — Pexxum moctymna :

http://www.arkhipenkov.ru/resources/sw_project management.pdf. — 3ars. ¢ sxpana.

2. http://elibrary.nstu.ru/




3. Bce 00 ymipaBiieHyM NpoeKTamMu : [ DJIIEKTPOHHBIN pecypc] : IMIaHUPOBAHUE U KOHTPOJb HAT
rpoektamu ¢ OMNITRACKER. - Pexxum mocryna: http//www.pmphelp.net. - 3ari. ¢ sxpana.

4. https://e.lanbook.com/

5. OnnaiiH CUCTEMEI TI0 YIPABJIEHHUIO MPOEKTaMH | DJIEeKTPOHHEIH pecypc]. - Pexum
noctyna: http://www.onlineprojects.ru. - 3arj. ¢ 3kKpaHa.

6. http://www.iprbookshop.ru/

7. http://znanium.com/

Methodical support and software

Methodological support
1. Ilyctoranora H. B. Ilporpammuast uHxkeHepus (MeTpHUECKasi TEOPHSI MPOrpamm) [DIeKTpOHHBIN
pecypc] : 2IeKTpOHHBIN yueOHO-MEeTOOAUYECKUH KOMILIEKC [m1s cTyaeHToB Hanpasienus 080800
[Mpuknanuas uagopmarukal / H. B. Ilycroeamora, I'. M. Kaitropomues ; HoBocu6. roc. TexH. yH-T.
- Hosocubupck, [2014]. - Pesxxum poctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000208496. -
3aru. ¢ 9KpaHa.
2. IIpeobpaxenckas T. B. YnpasneHnue npoektamu [ DIeKTPOHHBIN pecypc]| : JIeKTPOHHBII
yuebHo-metonuueckuii komrutekc / / T. B. IlpeoOpakenckas ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2016]. - Pexxum moctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000226586. -
3ari. ¢ sKpaHa.
3. Pomanos E. JI. [IporpamMmMHuast uHxeHepust [ DIeKTPOHHBIN pecypc| : 3JIeKTPOHHBIHN
yueOHo-MeTonuueckuii komruieke / E. JI. Pomanos ; HoBocu0. roc. TexH. yH-T. - HoBocHOHpPCK,
[2015]. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000220170. - 3arn. ¢ sxpaHa.

Specialized software
1 Wednesday to solve statistical tasks Statistica StatSoft Statistica
2 Multifunctional System Megaputer Polyanalyst Data Analysis

3 Java IDE JetBrains Intellij Idea - Java IDE
Intellyj Idea

4 Python



ANNOTATION OF THE PROGRAM

Inductive Data Analysis

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 2
2 | Total hours 72
Total classes in the contact form,
3 33
hours
4 | Lectures, hours 8
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 39

External requirements

is able to independently acquire, develop and apply mathematical, natural scientific, socio-economic and
professional knowledge to solve non-standard tasks, including in a new or unfamiliar environment and in the

interdisciplinary context; regarding the following learning results:

to know: mathematical, natural science and Socio-economic methods for use in professional activities

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

to know: mathematical, natural science and Socio-economic methods for use in professional

activities

1. OPK-1. 1 1. Know: Mathematical, natural science and socio-economic methods
for use in professional activities

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Active Links to learning

Themes forms, hours Hours results

Learning activities

Semester: 3

Didactic unit: Thematic catalogs and scientific and technical journals




1. The main definitions and
concepts of INN. Inductive
approach, methods and algorithms
for processing and analyzing
signals, data and knowledge.

lecture

Didactic unit: Main types of modern and promotional automatic devices and control systems in
normal and emergency power systems

2. Soft methods and algorithms for

processing and analyzing data, 4 1 lecture
solving applied tasks.
Didactic unit: Basic methods and qualimetry approaches Models
3. Elements of qualimetry of
models, quality of modeling results, 2 1 lecture
quality management.
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 3

Didactic unit: Thematic catalogs and scientific and technical journals

1. Data types. Approaches to data
analysis (deductive, inductive). The
basic concepts of the theory of
algorithms. Classes of algorithms
and challenges in complexity.

practice

Didactic unit: Main types of modern and promotional automatic devices and control systems in
normal and emergency power systems

2. Methods and algorithms for
processing and analyzing data,
solutions of applied problems
(neural networks, genetic, rose and
immune, multi-agent, cognitive,
visual modeling, undetermined
computing).

10

practice

Didactic unit: Basic methods and

qualimetry

approaches Models

3. Methods of qualimetry models,
assessment and management of the
quality of modeling results
(research) of objects and data
analysis.

practice

Table 3.3

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: Thematic catalogs and scientific and technical journals




1. The main concepts and features
of the inductive approach to
modeling (research) of objects and
data analysis; models self-proposal;
Half methods and algorithms, the 4 1 Independent study
automation of ordering and
selecting models under solved task;
Intelligent and exploration analysis
(study) of data.

Didactic unit: Main types of modern and promotional automatic devices and control systems in
normal and emergency power systems

2. Methods and algorithms for
processing and analyzing data
(neural networks, genetic, rose and
immune, multi-agent, cognitive,
visual modeling, undetermined
computing).

4 1 Independent study

Didactic unit: Basic methods and qualimetry approaches Models

3. The main tasks and methods of

qualimetry models. 4 1 Independent study

Literary sources

Main literature

1. I'yGapes B. B. Beenenue B TeopeTudeckyro uadpopmatuxy. U. 2 : yuebroe nocodue / B. B.
I'y6apes; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 471, [1] c. : un., Tabmn.. - Pexum
noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000222658

2. I'ybaper B. B. Benenue B 0OmavHbIe BEIMUCIIEHUS W TEXHOJIOTHH | yaeOHOe rmocobue / B. B.
I'y6apes, C. A. CaBynpunk, H. A. Yuctsakos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2013. -
44, [3] ¢. : un., Tadm.. - Pexxum nocryma: http://elibrary.nstu.ru/source?bib_id=vtls000180775

Internet resources
1. HatimonaneHOE 00I1€CTBO HMUTALMOHHOTO MOAIUPOBaHUs [ DnekTpoHHbId pecypc]. - HII
"HOUM", 2012-2017. - Pexxum moctyma: http://simulation.su/ru.html. - 3arn. ¢ sxpana.
2. http://elibrary.nstu.ru/

3. CospemenHnast nudporas oopasoarenibHas cpena B P® : caiit / MUHHCTEPCTBO HAYKH U
BhIcIIero obpasoanus P®. — 2017— . — URL: https://test.online.edu.ru/public/promo.xhtml (narta
obpamenus: 15.02.2021). — Pesxum moctymna: Asist 3aperucTpHp. nonb3oBatenieil. — Tekcr :
3JIEKTPOHHBIH.

4. https://e.lanbook.com/

5. The R Project for Statistical Computing : website. — 2021. — URL: https://www.r-project.org/
(date of the application: 12.02.2021). — Text: electronic.

6. StatSoft: Statistica [DnexTponnsrii pecypc]. — Pesxum moctyma: http://statsoft.ru. — 3ars. ¢
SKpaHa.

7. StatSoft [DnexTpoHHbIi pecypc] : 27eKTpoH. yueld.mo cratuctuke. — Peskum moctyma:
http://www.statsoft.ru/home/textbook/default. htm. - 3arm. ¢ sxpana.

8. http://www.iprbookshop.ru/

9. http://znanium.com/

Methodical support and software

Methodological support




1. I'yGapes B. B. Beenenue B Teopetudeckyro uadopmatuky. U. 1 : yaebroe nocodue / B. B.
T'ybapes ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 418, [1] ¢. : ., Tadmn.. - Pexxum
noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000203069

2. I'yGaper B. B. Kpanm¢ukanmoHHsle uccaenoBarenbckre padoTsl | yuebHoe mocodne / B. B.
T'y6apes, O. B. Kazanckas ; HoBocu®. roc. TexH. yu-1. - HoBocubupck, 2014. - 78, [1] ¢. : un.,
tabn.. - Pesxum moctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000203794
Specialized software
1 Modeling of electromagnetic processes MathWorks Matlab Simulink
2 Microsoft Office Application Pack
3 Operating System Microsoft Windows
4 Java Oracle NetBeans IDE Developmental Development Wednesday
5 Wednesday R-STUDIO for developing in R
6 Wednesday R for statistical Calculations



Course: 1, semester : 2

ANNOTATION OF THE PROGRAM
Artificial neural networks

Semester
Ne Kind of activity 2
1 | Total credits 2
2 | Total hours 72
Total classes in the contact form,
3 33
hours
4 | Lectures, hours 8
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 39

External requirements

are able to carry out professional activities in the development and use of specialized hardware and software;
regarding the following learning results:

owns design and work skills with intellectual systems

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

owns design and work skills with intellectual systems

1. PC-22.V /on. 2 2. Own the skills of design and work with intelligent systems

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Themes

Active

Hours

Links to learning

Learning activities

forms, hours results
Semester: 2
Didactic unit: Artificial neural networks
1. Basics of neurocomputer 2 1 Lecture




2. Direct distribution network 2 1 Lecture
3. Recurrent neural networks 2 1 Lecture
4. Deep learning 2 1 Lecture
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: Artificial neural networks
1. Method_ of I_earnlng NA inverse 4 1 Practice
error distribution
2. Hopfield model 4 1 Practice
3. Model of adaptive resonance 4 1 Practice
theory
4. Autoanks 6 1 Practice

Literary sources

Main literature

1. Pocroerueg, B. C. UckyccTBeHnHbIe HelpoHHBIE ceTH  yueOHuK 1iist By30B / B. C. PoctoBues. —
2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2021. — 216 ¢. — ISBN 978-5-8114-7462-2. —
Texcr : anexTpoHHbIi // JlaHb : 371eKTpoHHO-O0ubHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/160142 (mara obpatuenus:; 17.02.2021). — Pexxum moctyma; mis
ABTOPU3. MOJIB30BATEJIEH.

2. Copobun, A. b. CBepTouHbIe HEHPOHHBIE CETH: MPUMEPHI peaTU3alnii | yueOHO-METOTUYECKOe
nocodue / A. b. Copobun. — Mocksa : PTY MHUPDA, 2020. — 159 ¢. — Tekcr : 31eKTpOHHBIH //
Jlans : anmekTpoHHO-OnbmnoTeunas cuctema. — URL: https://e.lanbook.com/book/163853 (narta
obpamenus: 17.02.2021). — Pexum mocTyma: Ijisi aBTOPH3. TTOJIb30BaTENESH.

3. Hetiponnsie cetu B Matlab : yueOHoe mocobue / meperon ¢ anrymiickoro A. A. Macios. —
Cankr-IletepOypr : BI'TY 'Boenmex' um. JI.®@. Yerunosa, 2017. — 165 ¢. — ISBN
978-5-906920-72-0. — Tekcr : anekTpoHHBIH // JIaHb : 371eKTPOHHO-OHOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/121856 (mara obpamenus: 17.02.2021). — Pexxum moctyna: mis
aBTOPU3. MOJIB30BATENEH.

Internet resources

1. http://elibrary.nstu.ru/
2. https://e.lanbook.com/

3. http://www.iprbookshop.ru/

4. 3abyra A. A. Teopetuueckue ocHOBBI MH(OPMATUKH [ DJIEKTPOHHEIH pecypc]| : yaeOHOoe mocobue
/ A. A. 3abyra ; Hoeocu®. roc. TexH. yH-T. - HoBocubupck : Uzn-so HI'TY, 2013. - Pexum
nocryra: http://elibrary.nstu.ru/source?bib_id=vtls000183874. - 3arn. ¢ skpana.

5. http://znanium.com/




Methodical support and software

Methodological support

1. 'apusioB A. B. HelipoHHbIe ceTH U HEHPOHHBIE KOMITBIOTEPHI [ DJIEKTPOHHBIHI pecypc] :
AJIEKTPOHHBIN yueOHO-MeTonuyeckuii komruteke / A. B. IaBpuios ; HoBocu6. roc. TeXH. yH-T. -
Hosocubupck, [2021]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000243408. -
3aru. ¢ 3KpaHa.

2. CucTeMbl HCKYCCTBEHHOTO MHTEJIEKTA | METOIAUYECKUE YKA3AHHUS ISl 3209HOU (POpMBI
obyuenust ABT® / Hoeocub. roc. TexH. yH-T ; [cocT.: A. B. 'aBpunos]. - HoBocubupck, 2004, - 73
c. : un.. - Pexxum moctyma: http://elibrary. nstu.ru/source?bib_id=vtls000042311

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Cyberphysical systems: theory and applications

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 79
hours
4 | Lectures, hours 36
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 29

External requirements

are able to carry out professional activities in the development and use of specialized hardware and software;
regarding the following learning results:

Owns the skills of the development and use of hybrid and cyberphysical systems

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Owns the skills of the development and use of hybrid and cyberphysical systems

1. acquaintance with the general concept and principles of constructing Lections; Seminars; Independent
cyber-physical systems (CFS) as a new technological platform for the formation of a [work

universal information and management environment that combines key trends in the
development of through information and information and applied technologies, and
intended To solve a wide class of industrial automation and management tasks

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 1

Didactic unit: Hierarchical network control structures. Self-organizing and self-dedicated systems




1. Introduction

The general definition of KPS as
a technological platform for the
integration of promising
information technologies and the
relevance of its formation to
solve a large group of applied
tasks is noted. It shows the
relevance and efficiency of using
such systems for industrial
automation and production and
production management tasks,
especially when controlling
hazardous technological
processes and complexes in the
conditions of the influence of a
large number of external and
internal factors. It is noted that
the development and
implementation of modern CFS
requires the study of a
fundamental scientific base
based on various branches of
engineering, mathematics,
computer science and specific
knowledge of the subject area.

2. General Concept of the theory of
the formation of the CFS

The overall concept of the theory
of CFS formation as a "deeply
integrated" technological
platform, uniting the group of
"breakthrough” technologies -
intellectualization, hierarchical
network organization, self-study
and development, the synergistic
effect of the unification of which
gives the management systems
new functionality in solving a
wide class of applied tasks, and
In particular, the tasks of control
are poorly formalized objects,
processes, phenomena. To this
end, key trends in the formation
of end-to-end information and
communication and information
and control technologies that are
constituted elements of hybrid
technological platforms are
analyzed. A group of basic
trends that determine the ability
of KFS to interact with the
physical world and expand its
capabilities through computing,
communications and
management, which is a key
factor for future technological
developments.




4. Synergetic integration. Basic
concepts and essence of synergistic
integration.

The overall concept of the theory
of CFS formation as a "deeply
integrated” technological
platform, uniting the group of
"breakthrough" technologies -
intellectualization, hierarchical
network organization, self-study
and development, the synergistic
effect of the unification of which
gives the management systems
new functionality in solving a
wide class of applied tasks, and
In particular, the tasks of control
are poorly formalized objects,
processes, phenomena. To this
end, key trends in the formation
of end-to-end information and
communication and information
and control technologies that are
constituted elements of hybrid
technological platforms are
analyzed. A group of basic
trends that determine the ability
of KFS to interact with the
physical world and expand its
capabilities through computing,
communications and
management, which is a key
factor for future technological
developments.




6. Technological platform - as a
way to implement the concept of
KFS. Platform structure

The overall concept of the theory
of CFS formation as a "deeply
integrated” technological
platform, uniting the group of
"breakthrough" technologies -
intellectualization, hierarchical
network organization, self-study
and development, the synergistic
effect of the unification of which
gives the management systems
new functionality in solving a
wide class of applied tasks, and
In particular, the tasks of control
are poorly formalized objects,
processes, phenomena. To this
end, key trends in the formation
of end-to-end information and
communication and information
and control technologies that are
constituted elements of hybrid
technological platforms are
analyzed. A group of basic
trends that determine the ability
of KFS to interact with the
physical world and expand its
capabilities through computing,
communications and
management, which is a key
factor for future technological
developments.

7. CFS intellectualization

Methods, models, mechanisms
of self-organization of KFS are
considered as complex
multi-agent management systems
and distributed information
management systems, with
cognitive features of extracting,
accumulation and application of
knowledge for the adoption of
effective management solutions.

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: Hierarchical network control structures. Self-organizing and self-dedicated systems




3. Existing approaches and
definition of KFS

The overall concept of the theory
of CFS formation as a "deeply
integrated” technological
platform, uniting the group of
"breakthrough" technologies -
intellectualization, hierarchical
network organization, self-study
and development, the synergistic
effect of the unification of which
gives the management systems
new functionality in solving a
wide class of applied tasks, and
In particular, the tasks of control
are poorly formalized objects,
processes, phenomena. To this
end, key trends in the formation
of end-to-end information and
communication and information
and control technologies that are
constituted elements of hybrid
technological platforms are
analyzed. A group of basic
trends that determine the ability
of KFS to interact with the
physical world and expand its
capabilities through computing,
communications and
management, which is a key
factor for future technological
developments.




5. System approach to the
development of KFS. Breakdown
technology CFS concept.

The overall concept of the theory
of CFS formation as a "deeply
integrated” technological
platform, uniting the group of
"breakthrough" technologies -
intellectualization, hierarchical
network organization, self-study
and development, the synergistic
effect of the unification of which
gives the management systems
new functionality in solving a
wide class of applied tasks, and
In particular, the tasks of control
are poorly formalized objects,
processes, phenomena. To this
end, key trends in the formation
of end-to-end information and
communication and information
and control technologies that are
constituted elements of hybrid
technological platforms are
analyzed. A group of basic
trends that determine the ability
of KFS to interact with the
physical world and expand its
capabilities through computing,
communications and
management, which is a key
factor for future technological
developments.

8. Using knowledge to control
under uncertainty

Methods, models, mechanisms
of self-organization of KFS are
considered as complex
multi-agent management systems
and distributed information
management systems, with
cognitive features of extracting,
accumulation and application of
knowledge for the adoption of
effective management solutions.

9. Neural networks. Training
ability.

12

12

Methods, models, mechanisms
of self-organization of KFS are
considered as complex
multi-agent management systems
and distributed information
management systems, with
cognitive features of extracting,
accumulation and application of
knowledge for the adoption of
effective management solutions.

Literary sources
Main literature

1. Ceipenuii I'. A. Mogenuposanue cucrem. U. 2 : [yuebHoe mocobue yist THEBHOTO B 3209HOTO
otrgenennii MTO crienmansHOCTH " ABTOMATH3ALIMS TEXHOJIOTMYECKUX MPOLIECCOB U MPOM3BOACTB"
(8 mamuuoctpoenun) / I'. A. Ceipeuxwii ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 78,
[2] c. : mn.. - Pexxum mocryma: http://elibrary. nstu.ru/source?bib_1d=vtls000127342




Internet resources

1. Harmonanenseiii Otkpeiteiid YauBepcuter MHTYUT [Dnextponnsiii pecypc] : [caiit]. — Pexum
noctyna: http://www.intuit.ru/. — 3arj. ¢ 3KpaHa.

2. http://elibrary.nstu.ru/
3. https://e.lanbook.com/
4. http://www.iprbookshop.ru/

5. http://znanium.com/

Methodical support and software

Methodological support

1. aepunios A. B. UHTemnekTyambHbIE CUCTEMBI U TEXHOJIOTHH [ DJIEKTPOHHBIN pecypc] :
SJIEKTPOHHBIN yueOHO-MeTonuueckuii komruieke / A. B. T'aspuios ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2021]. - Pexum goctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000243406. -
3ary. ¢ sKpaHa.

2. I'aBpunioB A. B. CrucremMbl KOMOBIOTEPHOTO 3peHHSs [ DIEKTPOHHBIN pecypc] : 3JIeKTPOHHBIN
yuebHo-MeTonuueckuii komruieke / A. B. T'aBpusios ; HoBocub. roc. TexH. yH-T. - HoBocubupcek,
[2021]. - Pesxum mnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000243407. - 3arn. ¢ sxpaHa.
3. laspuioB A. B. HefipoHHBIe ceTi 1 HEUPOHHBIE KOMITBIOTEPHI [ DNEKTPOHHBIN pecypc] :
AJIEKTPOHHBIN yueOHO-MeTonuyeckuii komruteke / A. B. IaBpuios ; HoBocu6. roc. TeXH. yH-T. -
Hosocubupck, [2021]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000243408. -
3aru. ¢ 3KpaHa.

4. Mansieko A. A. CynepkOMIbIOTepEl B CUCTEMBI [ DJIEKTPOHHBIN pecypc| : 3IeKTPOHHBIN
yueOHO-METOMUYECKUI KOMILTEKC [mpenpimyinas Bepeusi| / A. A. Manseko ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, [2015]. - Pesxxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000214817. - 3arx. ¢ sxpana.

Specialized software
1 on 3-dimensional modeling and animation Autodesc 3DS MAX

2 Mathcad Programming Language is an integrated programming system oriented to mathematical
and engineering and technical calculations. PTC Mathcad



