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Contemporary reality put before the system of higher professional education the problem
of providing regions with qualified engineers who can independently master professional
kinds of activity and have multidisciplinary systems thinking. Future engineers are
trained in the process of studying natural science and disciplines of the general profes-
sional cycle, including theoretical mechanics. There are some difficulties in teaching it in
a modern university: this discipline is quite difficult for the first-year students to per-
ceive; a sharp reduction in the number of class hours causes the need to optimize the
learning process, even in full-time education. This calls for the creation of effective inter-
active distance learning tools (IDLT) aimed at organizing independent work of students.
In most of the existing IDLT in theoretical mechanics some or all of the following issues
are missing: adaptation of the material to specified criteria to ensure the required level
of complexity and scope of study; the development and implementation of fundamentally
new design tasks, oriented not only to the formation of basic theoretical knowledge, but
also to the acquisition of skills in solving problems closely related to future professional
activity. Using specialized mathematical packages in the study of theoretical mechanics,
as well as the orientation of the delivered material on the future professional activity of
students and the strengthening interdisciplinary connections of disciplines of a mechani-
cal profile are the distinctive characteristics of the developed IDLT, presented in the arti-
cle. We developed a methodology for calculating the static and strength parameters of
mechanical systems (solids, composite structures, trusses) in the Maple and MathCAD
systems. A software package used as a generator of unique multivariable computed pro-
fessionally-oriented tasks, ranked by the degree of complexity is created. Some ideas of
the proposed methodology can be found in research works of Russian scientists, but at
present there is no analogue capable of solving educational and scientific-practical prob-
lems, generating tasks of a given complexity with automatic verification the results ob-
tained, forming a bank for unique multi-choice professionally-oriented computational
tasks, implementing the IDLT in full.

Keywords: theory of mechanics, interactive learning tools, computer simulation, genera-
tor of problems, professionally-oriented multivariable tasks

REFERENCES

[1] Kurbansky A.l. Informatika i obrazovanie — Informatics and education, 1999,
no. 3, pp. 21-25.

[2] Kurganskaya G.S. Modeli, metody i tekhnologiya differentsirovannogo
obucheniya na baze Internet. Diss. ... dokt. fiz.-mat. nauk [Models, methods and
technology of differentiated learning on the basis of the Internet. Dr. phys. and
math. sc. diss.]. Moscow, 2001, 186 p.

[3] Monakhov V.M. Pedagogika — Pedagogy, 2004, no. 6, pp. 11-20.

Journal “Humanities Bulletin” of BMSTU” # 4-2018 13



T.0. Nevenchannaya, E.V. Ponomareva, A.V. Sinelschikov, O.A. Khokhlova, K.V. Kulemina

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Nazarov A.l. Informatsionnye i kommunikatsionnye tekhnologii v sisteme ot-
krytogo obucheniya fizike v regionalnom vuze. Diss. ... dokt. pedag. nauk [Infor-
mation and communication technologies in the system of open teaching physics
in the regional university. Dr. sc. (Pedag.) diss.]. St. Petersburg, 2005, 319 p.
Dubensky V.V. Tekhnologiya sozdaniya elektronnykh obuchayushchikh system.
Diss. ... kand. tech. nauk [The technology of creating electronic learning sys-
tems. Cand. sc. (Eng.) diss.]. Moscow, 2003, 242 p.

Nevenchannaya T.0O., Pavlovsky V.E., Ponomareva E.V. Elektronnyy Internet-
uchebnik po teoreticheskoy mekhanike [Electronic Internet textbook on
theoretical mechanics]. Certificate of official registration No. 2004612620.
Registered in the Registry of Computer Programs 3.12.2004.

Ponomaryova E.V., Nevenchannaya T.0., Pavlovsky V.E. The Concept of the
Internet Textbook on Theoretical Mechanics. Innovations in E-learning, Instruc-
tion Technology, Assessment and Engineering Education. Netherlands, Springer
Publ., 2007, pp. 373-377.

Ponomareva E.V., Nevenchannaya T.O., Pavlovsky V.E. Concept, structure and
program realization of the Internet textbook on classical mechanics. Proceedings
of the Twelfth World congress in mechanism and machine science IFTOMM
2007. 2007, vol. 2, pp. 38-43.

Pavlovsky V.E., Nevenchannaya T.O., Ponomareva E.V. Distancionnyy infor-
matsionno-spravochno-obuchayushchiy (1SO) programmnyy kompleks dlya
nauchnyh issledovaniy i obrazovatelnoy deyatelnosti [Distance information-
training-reference (ITR) software complex for scientific research and education-
al]. Keldysh Institute of Applied Mathematics, Preprint no. 99, 2008, 32 p.
Sinelschikov A.V., Ponomareva E.V. Vestnik Astrakhanskogo gosudarstvennogo
tekhnicheskogo universiteta. Ser. Upravlenie, vychislitelnaya tekhnika i in-
formatika — Vestnik of Astrakhan State Technical University. Series: Manage-
ment, Computer Science and Informatics, 2014, no. 1, pp. 69-80.

Ponomareva E.V., Khokhlova O.A., Khokhlov A.V. Vestnik Astrakhanskogo
gosudarstvennogo tekhnicheskogo universiteta. Ser. Upravlenie, vychislitelnaya
tekhnika i informatika — Vestnik of Astrakhan State Technical University. Se-
ries: Management, Computer Science and Informatics, 2017, no. 1, pp. 69-76.
Nevenchannaya T.O., Ponomareva E.V., Khokhlova O.A., Khokhlov A.V. Vest-
nik Moskovskogo gosudarstvennogo universiteta pechati — Vestnik of Moscow
State University of Printing Arts, 2010, no. 11, pp. 124-133.

Nevenchannaya T.0., Ponomareva E.V., Sinelshchikov A.V., Khokhlova O.A,,
Kulemina K.V. Proforientirovannye mnogovariantnye zadaniya v kurse teoret-
icheskoy mekhaniki dlya tekhnicheskih vuzov [Professionally oriented multivar-
iate tasks in the course of theoretical mechanics for technical universities]. Te-
zisy dokladov Mezhdunarodnoy nauchnoy konferentsii “Fundamentalnye i pri-
kladnye zadachi mekhaniki” [International scientific conference “Fundamental
and applied problems of mechanics” Abstracts]. Moscow, BMSTU Publ., 2017,
pp. 42-43.

Pavlovsky V.E., Nevenchannaya T.O., Ponomareva E.V. Distantsionnaya
obuchayushchaya sistema po mekhanike: kontseptsiya, struktura, programmnaya
realizatsiya [Distance learning system for mechanics: concept, structure, soft-
ware implementation]. In: Sbornik nauchno-metodicheskikh statey. Teoretiches-
kaya mekhanika [Collection of scientific and methodical articles. Theoretical
mechanics]. Moscow, MGU Publ., 2006, no. 26, pp. 71-78.

Kirsanov M.N. Reshebnik. Teoreticheskaya mekhanika [Answer book. Theory
of Mechanics]. Moscow, Fizmatlit Publ., 2008, 384 p.

14

Journal “Humanities Bulletin” of BMSTU” # 2-2018



Professionally oriented multivariate tasks in the course of Theoretical Mechanics...

[16] Matrosov A.V. Maple 6. Reshenie zadach vysshey matematiki i mekhaniki [Ma-
ple 6. Solving Problems in Higher Mathematics and Mechanics]. St.-Petersburg,
BKhV Petersburg Publ., 2001, 528 p.

[17] Bertyaev V.D. Teoreticheskaya mekhanika na baze Mathcad. Praktikum [Theo-
retical mechanics based on Mathcad. Workshop]. St. Petersburg, BKhV Peters-
burg Publ., 2005, 752 p.

[18] Bertyaev V.D. Sbornik nauchno-metodicheskikh statey. Teoreticheskaya me-
khanika. [Collection of scientific and methodical articles. Theory of mechanics].
Moscow, MGU Publ., 2015, no. 29, pp. 84-90.

[19] Talyzina N.F. Pedagogicheskaya psikhologiya [Pedagogical Psychology]. Mos-
cow, Akademiya Publ., 1999, 287 p.

Nevenchannaya T.O., Dr. Sc. (Eng.), Professor, Department of Physical and Mathemati-
cal Disciplines, Moscow Polytechnic University. Author of over 80 research publications
in the field of dynamics and strength of machines, instruments and equipment, creation of
mechanisms of variable structure, development of distant learning aids in the field of
theoretical mechanics. e-mail: nevento@mail.ru

Ponomareva E.V., Cand. Sc. (Phys.-Math), Assoc. Professor, Department of Mechanics
and Engineering Graphics, Astrakhan State Technical University. Author of over 60 re-
search publications in the field of applied problems of mechanics, the development of
computer support systems for scientific research, multimedia information systems, sys-
tems and technologies of mathematical modeling for natural sciences.

e-mail: acmpax@rambler.ru

Sinelschikov A.V., Cand. Sc. (Eng.), Assoc. Professor, Department of Industrial and
Civil Engineering, Astrakhan State Architectural and Construction University. Author of
over 100 research publications in the field of applied problems of mechanics, simulation
of technical systems, improvement of methods of engineering construction and lifting and
transport equipment design analysis based on the modern methods of computer and com-
putational simulation. e-mail: laex@bk.ru

Khokhlova O.A., Cand. Sc. (Eng.), Assoc. Professor, Department of Mechanics and En-
gineering Graphics, Astrakhan State Technical University. Author of over 70 research publi-
cations in the field of a research of the theoretical and experimental phenomena arising
at contacts of bodies; in the field of information educational technologies in the disci-
plines of the mechanical cycle. e-mail: zaphy@yandex.ru

Kulemina K.V., Cand. Sc. (Philol.), Assoc. Professor, Department of Foreign Lan-
guages, Astrakhan State Technical University. Author of over 30 research publications in
the field of translation theory, pragmatics, the theory of speech acts, cognitive linguistics.
e-mail: ksenia_v_k@mail.ru

Journal “Humanities Bulletin” of BMSTU” # 4-2018 15



