General characteristics of the Educational Program of Higher Education

1.1. Purpose (mission) of the Educational Program (EP) of Higher
Education (HE)

The program is focused on the training of highly qualified specialists in the training direction of
01.06.01 Mathematics and Mechanics in the program «Dynamics, Strength of Machines, Devices and
Equipment (Technical Science)». The curriculum is designed in such a way that it allows students to
form the professional competencies that are currently in demand. The purpose of the program is to create
conditions for the acquisition of the necessary level of knowledge, skills, skills, experience of activity
and preparation for the defense of a Scientific Qualification Work (dissertation) for the degree of
candidate of sciences, as well as conducting scientific research in the interests of the development of
science, humanity, and humanitarian values. Research activities within the framework of the educational
program cover the field of science and technology, which studies the behavior of technical objects for
various purposes, the patterns of mechanical phenomena and related processes of a different nature
(pneumohydraulic, thermal, electrical, etc.), which take place in machines, devices, structures, and their
elements, as well as in natural and artificial materials by methods of mechanics and computational
mathematics.

The educational program has an intersectoral character, since the problems of strength, stability,
durability, rational optimization, resource, survivability, reliability and safety of structures of machines
and structures are important in most high-tech industries: traditional and nuclear energy, aircraft
construction, rocket engineering, mechanical engineering, instrument making, traditional and pipeline
transport, industrial, civil and special construction.

In the course of training, postgraduates receive theoretical and practical training and skills of
research and scientific and pedagogical work, which allow them to work effectively after completing the
study of the educational program at enterprises of various fields and industries in managerial positions,
as well as in research and educational organizations.

The objectives of the postgraduate training program in the direction of 01.06.01 Mathematics
and Mechanics is a specific implementation of the more global mission of RUDN University.

1.2. Basic information

The main professional educational program in the direction of 01.06.01 Mathematics and
Mechanics in the program «Dynamics, strength of machines, devices and equipment (Technical
Science)» is implemented in full-time education in accordance with the license for the right to carry out
educational activities.

The normative term for mastering the main educational program in the postgraduate student's
training direction 01.06.01 Mathematics and mechanics in full-time education is 4 years.

The volume of the postgraduate program is 240 credit units (hereinafter — c.u.). The volume of
the postgraduate study program, implemented in one academic year, is 60 c.u.

1.3 Implementation features of the EP of HE

The program is implemented without the use of a network form, without the use of distance
educational technologies, with the use of e-learning elements using the TUIS RUDN system.

Educational activities for the postgraduate program are carried out in English.

As a result of mastering the program, graduate students receive in-depth scientific, engineering,
and technical knowledge, which will not only form the necessary professional skills, but also help
develop a penchant for creative thinking. The knowledge gained in the course of training is consolidated
and implemented in professional activities during the internship and the performance of the graduate
qualification work of the graduate student.



1.4. Labor market needs for graduates of the EP of HE

Graduates who have mastered this program are focused on working in Russian and international
companies, enterprises, educational institutions, research organizations in various fields of industry
related to the dynamics, strength of machines, devices, and equipment.

The area of professional activity of graduates who have mastered the postgraduate program
includes the area of professional activity of graduates, which includes the spheres of science, technology,
technology and pedagogy, covering the totality of tasks in the direction of Mathematics and Mechanics.

In the professional field, the main consumers of the educational program are such Russian and
international enterprises as:

— Federal State Unitary Enterprise «Central Research Institute of Mechanical Engineering» (FSUE
TsNIIMash Korolyov);

— «Russian Space Systemsy» JSC;

— Rocket and Space Corporation named after S.P. Korolyov (RSC Energy Korolyov);

— FSUE « Scientific Research Institute of Aviation Systems» (GOsNIIAS);

— Federal State Autonomous Educational Institution of Higher Education «Peoples' Friendship
University of Russia»;

— Federal State Educational Institution of Higher Education «Bauman Moscow State Technical
University (National Research University)» (MSTU named after N.E. Bauman);

— Moscow Aviation Institute (National Research University) (MAI) and other Federal State
Institution;

— « Federal Research Center Keldysh Institute of Applied Mathematics of the Russian Academy
of Sciences»

— Federal State Budgetary Institution of Science «V. A. Trapeznikov Institute of Control Sciences
of Russian Academy of Sciences» (ICS RAS);

— Computing Center named after A. A. Dorodnicyn of the Russian Academy of Sciences of the
Federal Research Center "Informatics and Management" of the Russian Academy of Sciences
(CCRAS);

— «Yandex» LLC;

— Kaspersky Lab;

— MathWorks Inc;

— Microsoft Corporation.

1.5. Requirements for the entrant

Admission to the program is subject to the Admission Rules approved by the relevant local
regulatory act and published in the public domain on the official website of the RUDN University.

1.6. Characteristics of the professional activity of the graduate of the EP:

1.6.1 Field of professional activity:

The area of professional activity of graduates who have mastered the postgraduate program
includes the spheres of science, technology, technology and pedagogy, covering the totality of tasks of
the Mathematics and Mechanics direction, including high-tech production of the aerospace complex,
aircraft construction, mechanical engineering, research and analytical centers of various profiles, as well
as funds, insurance and management companies, financial organizations and business structures in the
socio-economic sphere, and educational institutions of higher education.

The areas of activity of the postgraduate program «Dynamics, strength of machines, devices and
equipment (Technical Science)» include the fields of science and technology that study the behavior of
technical objects for various purposes, the patterns of mechanical phenomena and related processes of a
different nature (pneumohydraulic, thermal, electrical, etc.), which take place in machines, devices,



structures and their elements, as well as in natural and artificial materials by methods of mechanics and
computational mathematics.

1.6.2 Objects of professional activity:

The objects of professional activity of graduates who have mastered the postgraduate program
are the chosen field of scientific knowledge, as well as concepts, hypotheses, theorems, physical and
mathematical models, numerical algorithms and programs, methods of experimental research of the
properties of materials and natural phenomena, physical and chemical processes that make up the content
of fundamental and applied mathematics, mechanics, and other natural sciences.

The chosen field of scientific knowledge is the dynamics, strength of machines, devices, and
equipment.

The postgraduate program is aimed at mastering all types of professional activities for which the
graduate is preparing.

When developing and implementing postgraduate programs, the scientific supervisor of the
educational program focuses on a specific type (types) of professional activity for which a graduate
student is preparing, based on the needs of the labor market, research and material resources of the
structural units involved in the implementation of the educational program.

1.6.3 Tasks of professional activity:

Within the framework of this field of study, a postgraduate student is prepared for research
activities in universities, research, and production enterprises of any form of ownership, as well as for
teaching activities in higher education institutions.

The types of professional activities for which graduates who have mastered the postgraduate
program are prepared:

— research activities in the fields of science and technology that study the behavior of technical
objects for various purposes, the patterns of mechanical phenomena and related processes of a different
nature (pneumohydraulic, thermal, electrical, etc.), which take place in machines, devices, structures and
their elements, as well as in natural and artificial materials by methods of mechanics and computational
mathematics;

— teaching activities in educational programs of higher education.

1.6.4. Tasks of professional activity of the graduate

A graduate who has mastered the postgraduate program, in accordance with the types of
professional activities that the educational program is focused on, is ready to solve the following
professional tasks:

The tasks of the professional activity of a graduate student are:

— independent (including leading) research activities, requiring broad fundamental training in
modern areas of technical systems management, design of intelligent and information-control systems,
deep specialized training in the chosen direction, possession of skills in modern research methods.

— scientific and pedagogical work in higher and secondary specialized educational institutions.

1.7. Requirements for the results of mastering the main educational program

The results of mastering the EP of postgraduate study are determined by the competencies
acquired by the graduate, i.e., his/her ability to apply knowledge, skills, and personal qualities in
accordance with the tasks of professional activity.

As a result of mastering this EP of higher professional education (training of highly qualified
personnel), the graduate must have the following competencies:

Universal Competencies (UC):

— the ability to critically analyze and evaluate modern scientific achievements, generate new ideas
when solving research and practical problems, including in interdisciplinary areas (UC-1);



the ability to design and implement complex research, including interdisciplinary research, based
on a holistic, systematic scientific worldview, using knowledge in the field of history and
philosophy of science (UC-2);

the willingness to participate in the work of Russian and international research teams to solve
scientific and scientific-educational tasks (UC-3);

the willingness to use modern methods and technologies of scientific communication in the state
and foreign languages, including the readiness for communication in oral and written forms in
Russian and foreign languages to solve the problems of professional activity, possession of
foreign language communicative competence in official business, educational and professional,
scientific, socio-cultural, everyday life spheres of foreign language communication (UC-4);

the ability to plan and solve problems of their own professional and personal development (UC-
5).

The graduate of the postgraduate program must have the following General Professional

Competencies (GPC):

the ability to independently carry out research activities in the relevant professional field using
modern research methods and information and communication technologies (GPC-1);

the willingness to teach in the main educational programs of higher education (GPC-2).

The graduate of the postgraduate program must have the following Professional Competencies

the willingness to apply promising methods of research and solving professional problems,
considering global trends in the development of technical facilities for various purposes (PC-1);
the ability to identify the essence of scientific and technical problems that arise during
professional activity, and to apply to their solution the physical and mathematical apparatus,
theoretical, computational, and experimental research methods, methods of mathematical and
computer modeling (PC-2);

the willingness to carry out research work and solve scientific and technical problems in the field
of applied mechanics based on the achievements of engineering and technology, classical and
technical theories, and methods, physical and mechanical, mathematical and computer models
that have a high degree of adequacy to real processes, machines, and structures ( PC-3);

the ability to create new generations of machines, devices, equipment, technologies, and
materials that have qualitatively new functional properties, as well as to improve existing
machines, devices, equipment, and technologies that have increased operational characteristics,
lower material, and energy consumption (PC-4);

the ability to develop methods of mechanics and computational mathematics, computer
technologies and decision support systems in scientific research, design, and engineering
activities (PC-5);

the ability to study patterns and connections, dynamic processes, stress states and strength of
machines, devices, and equipment (PC-6);

the willingness to teach courses, disciplines (modules), conduct certain types of training sessions
in Russian and foreign languages in higher education programs (PC-7);

the ability to organize educational, research and project activities of students in higher education
programs (PC-8).



1.8. Competence Matrix

1.8. Competence Matrix
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Name of disciplines (modules) in
accordance with the curriculum

Foreign Language / IHOCTpaHHBI# S3BIK

History and Philosophy of Science /
Uctopus u punocodust Hayku

Methodology of Scientific Research /
MGTOI[OJ]OFI/ISI Hay4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ
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b1.5.02

b1.B.01




b1.B.02

Priority Directions of Development of
Mathematics and Mechanics /
[IpuopuTeTHbie HAIIPaBICHUS PA3BUTHS
MaTeMaTuKu U MEXaHUKU

b1.B.03

Fundamentals of Teaching Methods of
Development of Engineering
Applications Based on Mathematical
Modeling Using Computer Science and
Computer Technology in high school /
OCHOBBI npernogaBaHnsa MCTOJ0B
pa3pabOTKN MHKEHEPHBIX MPHIOKEHUN
Ha OCHOBC MaTEMAaTHU4YCCKOI'O
MOACIIMPOBAHUS C UCITIOJIB30BAHUEM
MH(POPMATUKH U BBIYUCITUTEIIBHON
TEXHUKH B BBICILICH IITIKOJIE

b1.B.04

Dynamics, strength of machines, devices
and equipment / JTunamuka, IpOYHOCTh
MalivH, IpUOOPOB U aIapaTypsl

+

B1.B.JIB.01.01

Technology and engineering of
nanodevices and systems / Texuosorus
Y NH)KEHEPHSI HAHOYCTPOMCTB U CUCTEM

+

B1.B.JIB.01.02

System analysis, management and
information processing / CuctemHbIi
aHaJIN3, yIpaBJIeHHE U 00paboTKa
uHbopManuu

B1.B.JB.01.03

Modern problems of management theory
| CoBpemeHHbIE TPOOIEMbI TEOPUH
yIpaBICHUS




b1.B.1B.01.04

A discipline of choice from another
program (within the branch of science)

B1.B.JB.02.01

Foreign Language in the Sphere of
Professional Communication /

B1.B.JIB.02.02

Russian Language in the Sphere of
Professional Communication / Pycckwuii
A3bIK B cpepe npodeccuoHaIbHON
KOMMYHHKaIUU

Block 2

Practices

52.B.01(10)

Practice in Obtaining Professional Skills
and Professional Experience (Research
Practice) / IIpakTrka 1o nojay4eHuto
poeCCUOHAIBHBIX YMEHHUH H OIbITa
po¢eCCUOHATBHON IEATETLHOCTH
(Hay‘lHO-I/ICCJ'IG,HOBaTeJ'IBCKaSI HpaKTI/IKa)

B52.B.02(I0)

Pedagogical practice / [lenaroruueckas
MIPaKTHKA

Block 3

Scientific research

B3.B.01(H)

Scientific Research / Hayunsie
vccaea0BaHus (HayqHO-
HCCIIEIOBATEIbCKAS ICATSIbHOCTD)

B53.B.02(H)

Scientific Research / Hayunsie
HccIeoBaHus (IOroTOBKA HAyYHO-
KBaJIM(UKAIIMOHHON paboTHI
(IuccepTanun) Ha COMCKAaHUE YUEHOU
CTEIeHH KaHu/1aTa HayK)




Block 4

State Final Certification

State Exam / IToaroroBka x cmaye u

b4.5.01(I")
cllaya ToCyJapCTBEHHOTO 3K3aMeHa
PhD Qualification Thesis and
Presentation / IIpeacraBicHre HayYHOTO
B4.5.02(1T) JI0KJ1a/1a 00 OCHOBHBIX pe3yJibTaTax

MO/ITOTOBJICHHOW HAay4YHO-
KBaJTM(PUKAITMOHHON pabOTHI
(muccepranun)




Name of disciplines (modules) in
accordance with the curriculum

Block 1  |Basic part

b1.b.01 Foreign Language / IHocTpaHHBIHN S3bIK

History and Philosophy of Science /

b1.5.02 Uctopus u punocodust Hayku
Methodology of Scientific Research /
b1.B.01 N
MeTO)IOJ'IOFI/ISI HAaYYHBIX UCCIICAOBAHUU
Priority Directions of Development of
ELB.02 Mathematics and Mechanics /

[TpuopuTeTHBIE HANIPABICHUS PA3BUTHS
MaTEeMaTHKU U MEXaHUKU

activities in the relevant professional field using modern
research methods and information and communication

technologies
GPC-2: the willingness to teach in the main educational

GPC-1: the ability to independently carry out research
programs of higher education




b1.B.03

Fundamentals of Teaching Methods of
Development of Engineering
Applications Based on Mathematical
Modeling Using Computer Science and
Computer Technology in high school /
OCHOBBI npenoaaBanusa METO10B
Pa3pabOTKH WHKEHEPHBIX TPHIIOKCHUI
Ha OCHOBC MaT€MaTH4YCCKOI'O
MOACIINPOBAHUA C HCIIOJIb30BAHUEM
WH(GOPMATUKH U BBIYUCIUTEIBHOM
TEXHHUKHU B BBICIIIEH IIIKOJIE

b1.B.04

Dynamics, strength of machines, devices
and equipment / Jlunamuka, mpoOYHOCTb
MalIvH, TpUOOpPOB U anmapaTyphbl

B1.B.JIB.01.01

Technology and engineering of
nanodevices and systems / Texuomorus
Y NH)KEHEPHSI HAHOYCTPOMCTB U CUCTEM

B1.B.JIB.01.02

System analysis, management and
information processing / CucremHbIit
aHaJIM3, ynpaBlieHUE U 00paboTKa
uHpopMauu

B1.B.JB.01.03

Modern problems of management theory
| CoBpeMeHHbIEe TPOOIEMBI TEOPUH
yIpaBICHUA

b1.B./IB.01.04

A discipline of choice from another
program (within the branch of science)




B1.B.JB.02.01

Foreign Language in the Sphere of
Professional Communication /
WNuoctpanHbIii 361K B chepe
po¢eCCUOHATBPHOW KOMMYHHUKAITUN

b1.B./1B.02.02

Russian Language in the Sphere of
Professional Communication / Pycckwuii
S3BIK B cpepe nmpodeccuoHaNbHOMI
KOMMYHHKallUN

Block 2

Practices

B52.B.01(IT)

Practice in Obtaining Professional Skills
and Professional Experience (Research
Practice) / IIpakTrka 1o nojay4eHuto
poeCCUOHAIBHBIX YMEHHH H OIbITa
poecCHOHATBHOM IeATEIIBHOCTH
(Hay4HO-HMCCIIEe0BATEIbCKAs IPAKTHKA)

52.B.02(I0)

Pedagogical practice / [legarorudeckas
MPaKTHUKA

Block 3

Scientific research

B3.B.01(H)

Scientific Research / Hayunsie
uccaea0BaHus (HayqHO-
HCCICO0BATCIIbCKAsA ,HCSITCJIBHOCTB)

53.B.02(H)

Scientific Research / Hayunsie
uccIeoBaHus (OroTOBKAa HAyYHO-
KBaJIM(UKAIIMOHHON paboTHI
(IuccepTanun) Ha COMCKAaHUE YYEHOU
CTEIeHH KaH1/1aTa HayK)

Block 4

State Final Certification




State Exam / IToaroroBka x caaue u

B4.5.01(I)
caa4dya rocyaapCTBEHHOIo 3K3aMCEHa
PhD Qualification Thesis and
Presentation / IIpencTaBieHne Hay4YHOTO
54502(,[[) JOKJIaga 00 OCHOBHBIX pe3yabpTaTax

IIOATOTOBJICHHOW HAY4YHO-
KBTI (UKAITMOHHON PabOTHI
(muccepranun)
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Name of disciplines (modules)
in accordance with the
curriculum

Basic part

Foreign Language /
WNHOCTpaHHBIN A3BIK

History and Philosophy of
Science / Uctopust u

Methodology of Scientific
Research / Merononorus

v

HAaYYHBIX UCCIICAOBAHUN

Development of Mathematics

Priority Directions of

Block 1

b1.b.01

b1.5.02

b1.B.01

b1.B.02




b1.B.03

Fundamentals of Teaching
Methods of Development of
Engineering Applications Based
on Mathematical Modeling
Using Computer Science and
Computer Technology in high
school / OcHOBBI IpeTOIaBaHMs
METO/IOB pa3pabOTKu
HHXXCHCPHBIX HpI/IJ'IO)I(eHI/Iﬁ Ha
OCHOBE MaTE€MaTHYCCKOI'O
MOJCIUPOBAHUSA C
UCTIOJIb30BaHUEM NH(OPMATUKH
Y BBIYUCIHUTEILHON TEXHUKU B
BBICIICH IIKOJIE

b1.B.04

Dynamics, strength of
machines, devices and
equipment / JTlunamuka,
MMPOYHOCTH MAIlINH, HpI/I60p0B u
anmaparypsbl

B1.B.JIB.01.01

Technology and engineering of
nanodevices and systems /
Texnonorusa u HWHXXCHCPUSA
HaHOYCTpOﬁCTB 1 CUCTEM

B1.B.J[B.01.02

System analysis, management
and information processing /
CucTeMHBIN aHaIn3,
ynpasieHue u 00paboTka
uH(popMalun

b1.B.JIB.01.03

Modern problems of
management theory /
CoBpemeHHbIe TPOOIEMBI
TCOPHUHU YyIIPABJIICHHUS




b1.B./IB.01.04

A discipline of choice from
another program (within the
branch of science)

b1.B.JIB.02.01

Foreign Language in the Sphere
of Professional Communication
| nocTpaHHbIi S3bIK B chepe
npoQeCCHOHAILHON
KOMMYHUKAIIUAU

B1.B.J[B.02.02

Russian Language in the Sphere
of Professional Communication
/| Pycckuii s3bIK B chepe
npodeCCHOHAIBHON

Block 2

Practices

52.B.01(I0)

Practice in Obtaining
Professional Skills and
Professional Experience
(Research Practice) / [IpakTuka
110 MOJIYUYCHUTIO
MpoEeCCUOHAIBHBIX YMEHHUH U
OTbITa PO ECCHOHATBHON
JeSTeNIbHOCTH (Hay4YHO-
HCCIICO0BATCIIbCKas HpaKTI/IKa)

52.B.02(I0)

Pedagogical practice /
ITemarornyeckas mpakTuKa

Block 3

Scientific research

B3.B.01(H)

Scientific Research / Hayunbie
uccle1oBaHus (Hay4HO-
UCCIIEIOBATEIIbCKAs
JESITEIIbHOCTH )




B3.B.02(H)

Scientific Research / Hayunsie
uccienoBanus (TIOAr0TOBKA
HAYYHO-KBAIN()UKAITUOHHON
paboTHI (IMccepTaIun) Ha
COMCKAHUE YUYEHOM CTEIECHU
KaHHMJaTa HAYK)

Block 4

State Final Certification

B4.5.01(T)

State Exam / IToaroroBka x
cllade u cjaya
roCyIapCTBEHHOI'O 3K3aMCHa

B4.5.02(]1)

PhD Qualification Thesis and
Presentation / IIpeacrasicHue
HAYYHOT'O JIOKJIaja 00
OCHOBHEIX pe3yJIbTaTax
HOATOTOBIICHHOW HAy4YHO-
KBaJIM(PUKAIIMOHHON paboThI
(Tuccepranun)




