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Abstract. Problem and goal. Computer technologies are now widely used in applied
research aimed at obtaining new scientific knowledge. These studies used the method of com-
puter modeling and computing experiment, from which it is possible to study the properties of
remote or inaccessible objects, processes and phenomena of different nature. The above men-
tioned is directly related to teaching students applied mathematics in general, and, in particu-
lar, to teaching students of physical and mathematical training areas inverse and ill-posed
problems, which are the scientific direction of applied mathematics. It is obvious that in the pro-
cess of teaching students inverse and ill-posed problems, it is advisable to use computer tech-
nologies. However, the use of computer technology should be appropriate and correct.

Methodology. The process of finding solutions to inverse and ill-posed problems is usually
time-consuming, since such mathematical problems are non-linear in their formulation and may
have a non-unique and unstable solution. These circumstances pose a mathematical difficulty in
the proof of the theorems of existence, uniqueness and stability of solutions to inverse and ill-posed
problems. Computer technologies help to overcome mathematical difficulties associated with
routine transformations, analysis of information about solving such mathematical problems.

Results. Using computer technologies, students gain experience in mobile research of
various inverse and ill-posed problems, as well as in identifying the capabilities of computer
technologies in solving various applied mathematical problems, and develop ICT competence.

Conclusion. When using multimedia and computer technologies in the process of teaching
students inverse and ill-posed problems, didactic principles of teaching are implemented,
which allow students to acquire deep scientific knowledge on inverse and ill-posed problems,
and develop their information culture.
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MeToauka oOy4eHuns CTYAEeHTOB
0oOpaTHbIM U HEKOPPEKTHbLIM 3apa4am
B ycnosusax nipopmatusauum oopazoBaHuns

B.C. Kopuuios

MockoBCKHIi TOPOJICKON TIEAArOTHYECKUN YHUBEPCUTET
Poccuiickas @edepayus, 127521, Mocksa, yn. [llepememvesckas, 29

AnHoTauus. [Ipoorema u yenp. KOMIBIOTEPHBIC TEXHOJIOTHH CETOHS MHUPOKO HCIIONb-
3YIOTCSl B TIPUKIIAJIHBIX MCCIIEIOBAHMIX, HATIPABICHHBIX HA MOJYYCHHE HOBBIX HAYYHBIX 3HA-
HUIl. B HUX IpUMEHSETCSI METOJ] KOMIIBIOTEPHOT'O MOACITHUPOBAHHS U BBIYMCIUTEIBHOTO JKC-
TIEPUMEHTA, C TIOMOIIHI0 KOTOPOTO BO3MOXXHO M3YYHTh CBOMCTBA TPYIHOJOCTYITHBIX WA He-
JIOCTYITHBIX YEJIOBEKY OOBEKTOB, TIPOIIECCCOB U SBJCHUN Pa3IMYHOM MPHUPOILL. ITO UMEET HEIo-
CpPEICTBEHHOE OTHOLICHHE K OOYUEHHUIO CTYAEHTOB MPHUKJIAIHON MaTeMaTHKe B LIEJIOM U K 00yde-
HHIO CTY/ICHTOB (PU3MKO-MATEMaTHYECKUX HAIPaBJICHUI TIOATOTOBKM OOPaTHBIM M HEKOPPEKTHBIM
3a/1adyaM, KOTOPBIE SIBIISIOTCS HAYYHBIM HAIPaBIICHUEM TMPUKIAJHON MaTEeMaTHKH, B YaCTHO-
cti. O4eBUIHO, YTO B mpoliecce 00ydeHHUs CTyIeHTOB OOpaTHBIM U HEKOPPEKTHBIM 3a/1adaM
1eJ1Ieco00pa3HO MPUBIIEKATh KOMITBIOTEPHBIE TEXHOJIOTUU. BMecTe ¢ TeM WX HMCIOJb30BaHHE
JIOJDKHO OBITh YMECTHBIM M KOPPEKTHBIM.

Memooonoeus. Tlponecc movcka pereHns: 00paTHBIX ¥ HEKOPPEKTHBIX 33124, KaK TPaBH-
JI0, TPYIOEMOK, TaK KaK TaKHe MaTeMaTHYeCKHe 3aJlaud 1O CBOMM IOCTAHOBKaM SIBIISFOTCS
HEJIMHEHHBIMU U MOTYT UMETh HECIMHCTBEHHOE M HEYCTOMYMBOE pEelIeHUE. DTH 00CTOSATEIb-
CTBa CO3/IAI0T MaTEeMAaTHYECKHE TPYIHOCTH B JIOKA3aTEILCTBE TEOPEM CYILIECTBOBAHUS, €MH-
CTBEHHOCTH M YCTOWYHBOCTH PEIICHHWH OOpAaTHBIX W HEKOPPEKTHBIX 3a1ady. KOMIbIOTEpHBIC
TEXHOJIOTUW MOMOTAIOT MPEOJIOJIETh MaTeMaTUYeCKUe TPYIHOCTH, CBSI3aHHBIE C PYTHHHBIMH
MpeoOpa3oBaHUSIMU U aHATIM30M UH(POPMAIIMHU O PEIICHUH MOA00HBIX 3a/ay.

Pezynomamut. TlpuMeHsisi KOMIBIOTEPHBIE TEXHOJIOTHH, CTYIEHTHI IPHUOOPETAIOT OTBIT
MOOHMJIBHOTO HCCIICZIOBaHUS Pa3HOOOPA3HBIX OOpPATHBIX M HEKOPPEKTHBIX 3ajiad, BBISIBICHUS
BO3MOYXHOCTEH KOMITBIOTEPHBIX TEXHOJOTHH MIPH PEIICHUH PA3IMIHBIX MPUKIIATHBIX MaTeMa-
TUYECKUX 3aj1a4, pa3BuBatoT UK T-KoMIIEeTEHTHOCTb.

3axnrouenue. Tlpyu UCTIONB30BAaHUH MYJIBTHMEIUHHBIX U KOMIBIOTEPHBIX TEXHOJIOTHMA
B IpOILIECcCe MPETOaBaHusl CTYJCHTaM OOPATHBIX M HEKOPPEKTHBIX 33/1a4 PCATU3YIOTCS TUIAKTH-
YecKue MPHUHIUIBI 00y4eHHs, KOTOPbIE IO3BOJISIOT YUAILMMCS IPUOOPECTH TIyOOKHE HayYHbIE
3HaHUSI IO OOPATHBIM M HEKOPPEKTHBIM 3aj[adaM, pa3BUTh CBOIO MH(OOPMAIIMOHHYIO KYIbTYPY.

KaioueBsble ciioBa: o0ydeHne oOpaTHBIM M HEKOPPEKTHBIM 3a7adaM, KOMIIBIOTEPHEIE
TEXHOJOTUH, HHpOpMaTH3aIHsI 00pa30BaHUs, CTYACHT
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Bepcutera ApyxObl HaponoB. Cepust: MHdopmarnzamus obpazoBanus. 2020. T. 17. Ne 4.
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Problem statement. Today, in higher education institutions in the physical
and mathematical fields of training, students need to master a large amount of fun-
damental scientific knowledge and professional competencies necessary for suc-
cessful work as researchers. At the same time, unfortunately, there is not enough
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time for learning such a large amount of scientific knowledge. The use of multi-
media and computer technologies in the educational process is one of the ways of
existing contradictions in the system of higher education.

Currently, in higher education in the physical and mathematical areas of
training, students are taught such academic disciplines as “Computer modeling”,
“Information technology in mathematics” and other academic disciplines, as well
as various elective courses that contain computer technology.

Having mastered such academic disciplines, students understand the role of
computer technologies in conducting applied scientific research, understand the role
of computer modeling methodology and computational experiment in studying
the world around them.

The teacher's use of multimedia and computer technologies in lectures on
inverse and ill-posed problems [1-9] allows implementing a visual demonstration
method of teaching [10]. Students can observe the interactive whiteboard demon-
stration stages of the study of inverse and ill-posed problems given theorems on
existence, uniqueness and stability of solution of inverse and ill-posed problems,
the numerical solution of such problems. The use of computer technologies allows
students to independently implement their research and cognitive activities in la-
boratory classes, and develop their ICT competence.

Specialists understand ICT competence as a complex concept that characterizes
the way of human life in the modern information society and includes the purpose-
ful effective use of information and telecommunications technologies in their pro-
fessional and daily activities. Many specialists use the concept of ICT competence
in their work on informatization of education. The works of T.A. Boronenko,
N.V. Buzhinskaya, V.F. Burmakina, V.V. Grinshkun, S.S. Kartseva, M.P. Lapchik,
O.N. Novikova, L.B. Senkevich, V.S. Fedotova, E.K. Henner, and other authors
are devoted to methodological aspects of ICT competence development [11; 12].

Method of research. In the process of learning inverse and ill-posed prob-
lems, students get acquainted with modern achievements in the theory and prac-
tice of inverse and ill-posed problems, learn the methodology and approaches to
their research [1-9]. In addition, students learn conceptual and mathematical in-
formation from applied and computational mathematics, mathematical methods
for solving various inverse and ill-posed problems [13—15]. During the training
sessions, students study model statements of inverse and ill-posed problems, applying
the scheme of their research, acquire skills to prove theorems of existence, unique-
ness, and stability of solutions to inverse and ill-posed problems, and gain experience
in applying approximate methods for solving them using computer technologies.

Numerical methods in such cases are a mobile and effective method for studying
such inverse and ill-posed problems. These numerical methods include the Newton —
Kantorovich method, the linearization method, optimization methods, finite diffe-
rence methods, etc. The research of A.S. Alekseev, Yu.E. Anikonov, V.I. Arnold,
P.N. Vabishevich, A.V. Goncharsky, V.I. Dmitriev, S.I. Kabanikhin, M.M. La-
vrentiev, Yu.P. Petrov, V.G. Romanov, A.A. Samarsky, V.S. Sizikov, A.M. Che-
repashchuk, A.G. Tolstoy, A.G. Yagoda and other scientists made a great contri-
bution to the development of numerical methods for solving inverse and ill-posed
problems [2; 7-9].
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Computer technologies implement analytical and numerical methods for
solving differential equations, integral equations, optimization and probability
problems, and other mathematical problems, as well as visualization of their solu-
tions. Using such computer technologies, students become aware of their role in
mobile research of inverse and incorrect problems, and acquire the skills to cor-
rectly select certain computer technologies for the study of a specific inverse or
ill-posed problem.

Much attention is paid to the development of computational algorithms for
finding approximate solutions to inverse and ill-posed problems. This circum-
stance explains the non-linearity of mathematical models of inverse and ill-posed
problems.

Results and discussions. When teaching inverse and ill-posed problems in
practical classes, students, using methods of computational mathematics, master
such important mathematical concepts as finite differences, difference scheme,
difference analog of a mathematical problem, grid function, interpolation of grid
functions, convergence of a computational algorithm, stability of a computational
algorithm, approximation error, computational error, and other concepts of com-
putational mathematics.

Students develop the skills to apply knowledge from the theory of difference
schemes and methods of computational mathematics, which they were previously
taught in various physical and mathematical disciplines, when solving educational
inverse and ill-posed problems.

When teaching students inverse and ill-posed problems in the context of in-
formatization of education, much attention is paid to mathematical modeling and
computational experiment. In world practice, the method of mathematical modeling
and computational experiment is widely used in research of the surrounding world, its
various processes and phenomena. And with the development of modern computer
technologies that allow mobile research of various mathematical models, the method
of mathematical modeling and computational experiment has become one of the most
effective tools for understanding the surrounding reality.

The method of mathematical modeling and computational experiment is widely
used in the theory of inverse and ill-posed problems. When teaching students
the theory and practice of inverse and ill-posed problems, much attention is paid
to the basics of mathematical modeling and computational experiment. This allows
students to develop new scientific knowledge in mathematical modeling and com-
putational experiment, which they had not studied before and could learn by at-
tending classes in special mathematical disciplines.

When teaching students reverse and incorrect tasks, a certain contribution is
made to the formation of their ecological culture.

In the course of such training, students are introduced to the concepts of hu-
manitarization and its main provisions. Students in practical classes learn to inde-
pendently analyze the obtained solutions to inverse and ill-posed problems, for-
mulate logical conclusions about the environmental state of the environment. This
can be, for example, an air space, a terrestrial environment, or a water environ-
ment. In addition, students are taught to independently apply the numerical results
obtained for solving inverse and ill-posed problems in the humanitarian analysis
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of applied research. Students are also taught to analyze new information about
the process or phenomenon being studied, study its properties, and comprehend
the humanitarian value of this information.

Such practical exercises can be carried out by conducting humanitarian-
oriented training sessions on inverse and incorrect tasks. Of course, before they are
held, it is necessary to conduct a mathematical and didactic analysis of the content
of the educational material that is planned to be introduced to students. It is also
necessary to develop a system of inverse and ill-posed problems, the solution of
which is planned to be assigned to students in the classroom. Obviously, you need
to think through and formulate educational goals that the teacher should imple-
ment when conducting such classes on inverse and incorrect tasks.

In these classes, students will get acquainted with the problem of humanita-
rization of applied mathematics education, with the problem of moral responsibi-
lity to society for the consequences of practical implementation of applied re-
search, which requires humanitarian analysis with the participation of humanitari-
ans [7; 16—18]).

The development of students' ICT competence as a result of learning inverse
and ill-posed problems is ensured by how successfully pedagogical technologies
will be implemented in practice, including:

1) attracting such specialists in the field of inverse and incorrect problems
who have experience in using computer technologies in the study of inverse and
incorrect problems;

2) conducting lectures and practical classes on inverse and ill-posed prob-
lems using modern multimedia and computer technologies;

3) the implementation of didactic principles of training inverse and ill-posed
problems with use of electronic means of learning support;

4) attracting students to complete semester assignments, term papers, and
final qualifying works in the field of inverse and ill-posed problems that would use
computer technology.

Conclusion. Using fundamental knowledge on inverse and ill-posed prob-
lems, skills and abilities to independently apply computer technologies in the re-
search of inverse and ill-posed problems, students develop professional compe-
tencies, including ICT competencies. ICT competencies will help such students in
their future professional activities, which use the methods of applied mathematics
to study the world around them, to successfully choose and use effective computer
technologies. It is obvious that a student with ICT competence in his future pro-
fessional activity as a researcher is able to successfully solve complex applied
problems from different subject areas independently using modern information
technologies.

Having mastered deep knowledge of inverse and ill-posed problems, having
formed a humanitarian culture, students can be successful specialists in their re-
search activities, realizing and understanding the meaning of the humane relation-
ship of the applied activity itself with the surrounding world, nature and society,
and the need to apply environmental technologies in applied research.

NHHOBALIMOHHBIE ITEJATOTMYECKHE TEXHOJIOI'MY B OBPA3SOBAHNN 319



Kornilov V.S. RUDN Journal of Informatization in Education, 2020;17(4):315-322

[1]

(2]

[11]

[12]

[13]

[14]

[15]

320

References

Belov YuA, Lyubanova ASh, Polynceva SV, Sorokin RV, Frolenkov IV. Obratnye
zadachi matematicheskoj fiziki [Inverse problems of mathematical physics]. Krasno-
yarsk: SFU Publ.; 2008.

Vabishevich PN. Vychislitel'nye metody matematicheskoj fiziki. Obratnye zadachi i
zadachi upravleniya [Computational methods of mathematical physics. Inverse prob-
lems and management problems]. Moscow: Vuzovskaya kniga Publ.; 2019.

Vatulyan AO, Belyak OA, Suhov DYu, Yavruyan OV. Obratnye i nekorrektnye za-
dachi [Inverse and ill-posed problems]. Rostov-on-Don: I1zd-vo Yuzhnogo federal'nogo
universiteta Publ.; 2011.

Kornilov VS. The inverse problems in the content of training applied mathematics.
Bulletin of Peoples’ Friendship University of Russia. Series: Informatization in Educa-
tion]. 2014;(2):109-118.

Kornilov VS. Training students to inverse problems for differential equations as the factor
of forming competence in the field of applied mathematics. Bulletin of Peoples’
Friendship University of Russia. Series: Informatization of Education. 2015;(1):63-72.

Kornilov VS. Realizaciya nauchno-obrazovatel'nogo potenciala obucheniya studentov
vuzov obratnym zadacham dlya differencial'nyh uravnenij [Realization of scientific
and educational potential of teaching university students inverse problems for differen-
tial equations]. Kazanskij pedagogicheskij zhurnal [Kazan pedagogical journal]. 2016;
(6):55-59.

Kornilov VS. Teoriya i metodika obucheniya obratnym zadacham dlya differencial'nyh
uravnenij [ Theory and method of teaching inverse problems for differential equations].
Moscow: OntoPrint; 2017.

Petrov YuP, Sizikov VS. Korrektnye, nekorrektnye i promezhutochnye zadachi s prilo-
zheniyami [Correct, incorrect and intermediate tasks with applications]. Saint Peters-
burg: Politekhnika Publ.; 2003.

Romanov VG. Ustojchivost’ v obratnyh zadachah [Stability in inverse problems]. Mos-
cow: Nauchnyj mir Publ.; 2005.

Grinshkun VV. Sushchestvuyushchie podhody k ispol'zovaniyu sredstv informatizacii pri
obuchenii estestvennonauchnym disciplinam. Vestnik Moskovskogo gorodskogo peda-
gogicheskogo universiteta. Seriya: Informatika i informatizacija obrazovanija [Bulletin
of the Moscow City Pedagogical University. Series: Informatics and Informatization of
Education]. 2014;4 30):8—13.

Boronenko TA, Fedotova VS. Formirovanie IKT-kompetentnosti nauchno-pedagogicheskih
kadrov v trekhurovnevoj sisteme vysshego obrazovaniya [Formation of ICT compe-
tence of scientific and pedagogical personnel in the three-level system of higher educa-
tion]. Obrazovanie i nauka [Education and science]. 2016;(1): 95-106.

Buzhinskaya NV. Metodika ocenki urovnya IKT-kompetentnosti studentov pedagogi-
cheskih vuzov [Methodology for assessing the level of ICT competence of students of
pedagogical universities]. Vestnik Bryanskogo gosudarstvennogo universiteta [ Bulletin
of the Bryansk State University]. 2016;1(27):319-324.

Goloskokov DP. Uravneniya matematicheskoj fiziki. Reshenie zadach v sisteme Maple
[Equations of mathematical physics. Solving problems in the Maple system]. Saint Pe-
tersburg: Piter Publ.; 2004.

Kornilov VS. Psychological aspects of training higher school students to fractal sets.
Bulletin of Peoples’ Friendship University of Russia. Series: Informatization of Educa-
tion. 2011;(4):79-82.

Edvards ChG., Penni DE. Differencial'nye uravneniya i kraevye zadachi: modelirovanie i
vychislenie s pomoshch'yu Mathematica, Maple i Matlab [Differential equations and
boundary value problems: modeling and computation using Mathematica, Maple and
Matlab]. Moscow: Vil'yams Publ.; 2008.

INNOVATIVE PEDAGOGICAL TECHNOLOGIES IN EDUCATION



Kopnunog B.C. Bectaux PYJIH. Cepust: Undopmarusarus obpasosanus. 2020. T. 17. Ne 4. C. 315-322

[16]

[17]

[18]

[11]

[12]

[13]

Ivashchenko AV, Gagarin AV, Stepanov SA. Cennostnyj podhod k formirovaniyu pro-
fessional'no-ekologicheskoj kul'tury budushchego specialista [Value approach to the
formation of professional and environmental culture of the future specialist]. Vestnik
Moskovskogo gosudarstvennogo gumanitarnogo universiteta imeni M.A. Sholohova
[Bulletin of the Moscow State University for the Humanities named after M.A. Sholo-
khov]. 2012;1(1):58-67.

Muravyova EV. Ekologicheskoe obrazovanie studentov tekhnicheskogo vuza kak ba-
zovaya sostavlyayushchaya strategii preodoleniya ekologicheskogo krizisa [Ecological
education of technical university students as a basic component of the strategy for
overcoming the ecological crisis] (dissertation of the doctor of pedagogical sciences).
Kazan; 2008.

Fajrushina SM. Formirovanie ekologicheskoj kul'tury studentov pedagogicheskih vuzov
v processe izucheniya estestvennonauchnyh discipline [Formation of ecological culture
of students of pedagogical universities in the process of studying natural science disci-
plines] (dissertation of the candidate of pedagogical sciences). Kazan; 2007.

Cnucok nuteparypbl

benos [0.A., Jlwbanosa A.ll., Iorvinyesa C.B., Copoxun P.B., ®@ponenxos U.B.
OO0patHble 3amaun MateMatudeckod ¢usuku: yuebHoe mocodue. Kpacuospek: COY,
2008. 153 c.

Babuwesuu [1.H. BerancimTelbHbIe METOABI MaTEMaTHYECKOW (DU3HUKU: 0OpaTHBIC 3a-
Jlaud v 3a1a4u yrpasienus. M.: By3zoBckas kaura, 2019. 478 c.

Bamynvau A.0., Benax O.A., Cyxos J.1O., Aspyan O.B. ObpaTHble U HEKOPPEKTHBIE
3amaun: yueoHoe nmocobue. PocroB-Ha-J/lony: Uzn-Bo KOxHOTO denepaabHOro yHUBEP-
cureta, 2011. 232 c.

Kopnunos B.C. ObpaTHbIe 3aaul B coJep>KaHNH 00y4eHHs MPUKIAAHOW MaTeMaTHKe //
Bectauk Poccuiickoro yauBepcutera Ipyx0s1 Haponos. Cepusi: Undopmatuzanus o0-
pazoBanms. 2014. Ne 2. C. 109-118.

Kopnunos B.C. O0OyueHHe CTyIE€HTOB OOpaTHBIM 3afadam Ais JuddepeHIraIbHbIX
ypaBHEHUH Kak (akTop hopMuUpoBaHMs KOMIETEHTHOCTH B 00JacTH MPUKJIAIHOW Ma-
temaTkH // BectHuk Poccuiickoro yHuBepcutera npyx0bl HaponoB. Cepusi: UHop-
MaTu3aius oopasoBanus. 2015. Ne 1. C. 63-72.

Kopnunos B.C. Peanunzanusi HaydyHO-00pa30BaTEILHOTO TMOTEHIMAMa OOy4YCHHS CTY-
JICHTOB BY30B OOpaTHBIM 3ajiayaM Ui JuQQepeHHalbHbIX ypaBHeHUH // KazaHckuid
negarorundeckuii xypHai. 2016. Ne 6. C. 55-59.

Kopnunos B.C. Teopus u meroauka o0ydeHus: oOpaTHBIM 3a1ayaM ais auddepeHuu-
ANBHBIX ypaBHeHUU: MoHOTpadus. M.: OutollpunT, 2017. 500 c.

Ilempog F0.11., Cuzuxos B.C. KoppekTHbIe, HEKOPPEKTHBIC H IPOMEKYTOYHEIE 33191
¢ npunoxeHusiMu: yue6Hoe nocodue. CII0.: [Tomurexnuka, 2003. 261 c.

Pomanos B.I". YcroitunBocTh B 00paTHBIX 3anavyax. M.: Hayuansriii mup, 2005. 296 c.
Tpunwxyn B.B. CyniecTByIONIHE TOJXO0AbI K HCIIOJIB30BAaHUIO CPEICTB MH(POpPMATH3a-
YU TPpU OOYYEHUH €CTEeCTBEHHO-HAYYHBIM JUCHUIUIMHAM // BecTHHK MOCKOBCKOTO
TOpOJCKOro menarormyeckoro yuupepcureta. Cepusi: MndopmaTika u nHpopmaTnsa-
st oopazoBanwus. 2014. Ne 4 (30). C. 8-13.

boponenxo T.A., @eoomosa B.C. ®opmupoBanne MKT-kOMINETEHTHOCTH HAay4YHO-
MeJarOTHUECKUX KaJAPOB B TPEXYPOBHEBOH cucTeMe BhICIIETo obpasoBanus // O0pa3zo-
BaHne u Hayka. 2016. Ne 1. C. 95-106.

Byoicunckas H.B. Metonuka oneHku ypoBHsi UKT-koMItleTeHTHOCTH CTY/IEHTOB Tienia-
rorudeckux By30B // BecTHuk bpsHCKoro rocynapcTBeHHoro yHusepcutera. 2016.
Ne 1 (27). C. 319-324.

Tonockoxos J[.I1. YpaBHeHHsT MaTeMaTHYECKOW (DHM3HMKM: peIlleHue 3aaad B CHCTEME
Maple: yuebnuk misa By3os. CII6.: TTutep, 2004. 539 c.

NHHOBALIMOHHBIE ITEJATOTMYECKHE TEXHOJIOI'MY B OBPA3SOBAHNN 321



Kornilov V.S. RUDN Journal of Informatization in Education, 2020;17(4):315-322

[14]

[15]

[16]

[17]

[18]

Kopnunos B.C. Ilcuxonorndeckue acrekThl 00y4YeHHUs CTYACHTOB By30B (PpaKTaIbHBIM
MHOkecTBaM // BectHuk Poccuiickoro yHuBepcureTa npyx0b1 Haponos. Cepusi: UH-
(hopmaTuzarust oopazosanus. 2011. Ne 4. C. 79-82.

Dosapoc Y.I'., [lennu J[.D. luddepeHnnanbabie ypaBHEHMS ¥ KpaeBble 3a1au: MOJIe-
JUPOBAHKME W BBIYUCIICHHE ¢ MOMOIb0 Mathematica, Maple u Matlab: yueGuuk. M.:
Bunesamc, 2008. 1097 c.

HUesawenxo A.B., I'acapun A.B., Cmenanos C.A. lleHHOCTHBIN MOaX01 K (GopMupoBa-
HUIO ITPO(EeCCHOHATFHO-IKOJIIOTHYECKOH KyIbTYpHBI Oy Iyniero crenuanucra / BecTHuk
MOCKOBCKOTO rOCYJapCTBEHHOI0 T'yMaHHTapHOTro yHuBepcutera umenu M.A. Ilomo-
xoBa. 2012. T. 1. Ne 1. C. 58-67.

Mypasvésa E.B. Jxomormaeckoe 00pa3oBaHHE CTYACHTOB TEXHUYECKOTO By3a Kak 0a-
30Basi COCTaBJISIONIAs CTPATETUU MPEOJ0JICHUS DKOJIOTHIECKOTO KpHU3Kca: JTUC. ... A-pa
nef. Hayk. Kazans, 2008. 343 c.

QDatipywuna C.M. GopMupoBaHUE 3KOIOTUIECKON KyIbTYphl CTYACHTOB TMEAarorunye-
CKUX BY30B B IIPOLIECCE M3YUYCHHS SCTECTBCHHO-HAYYHBIX MUCHUIUIUH: JIUC. .... KaH].
nes. Hayk. Kazans, 2007. 217 c.

Bio note:

Viktor S. Kornilov, doctor of pedagogical sciences, candidate of physical and mathemati-
cal sciences, full professor, professor of the department of informatization of education of
the Moscow City University. E-mail: vs_kornilov@mail.ru

Cgenenns 00 aBTope:

Kopnunoe Buxmop Cemenoguy, TOKTOp MEAarOTHYECKUX HAyK, KaHAUIAT (HUIUKO-MaTe-
MaTHUYECKHUX HayK, mpodeccop, nmpodeccop nenapraMmeHTa nHhopMaTu3aiuu 00pa3oBaHus
MOCKOBCKOTO TOPOJICKOTO TTeAaroruiaeckoro yuusepcurera. E-mail: vs_kornilov@mail.ru

322

INNOVATIVE PEDAGOGICAL TECHNOLOGIES IN EDUCATION



