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In article results of the didactic analysis of the organization and carrying out seminar classes in the
inverse problems for the differential equations for students of higher educational institutions of the
physical and mathematical directions of preparation are discussed. Such analysis includes a general
characteristic of mathematical content of seminar occupations, the analysis of structure of seminar
occupation, the analysis of realization of the developing and educational purposes, allocation of didactic
units and informative means which have to be acquired by students when training each section of
content of training in the inverse problems and other important psychology and pedagogical aspects.
The attention to establishment of compliance to those of seminar occupations to lecture material and
identification of functions in teaching and educational process which are carried out at the solution of
the inverse problems, and also is paid to need to show various mathematical receptions and methods
of their decision.

Such didactic analysis helps not only to reveal such inverse problems at which solution students
can collectively join in creative process of search of their decision, but also effectively organize control
of assimilation of knowledge and abilities of students on the inverse problems for the differential
equations.

Key words: training in the inverse problems for the differential equations, the didactic analysis of
studies, the student

Efficiency and effectiveness of pedagogical activities in higher educational institutions
in many respects depends on the formulated didactic purposes and tasks, the realized
didactic principles of training, selection and formation of content of training, methods
oftraining, forms of the organization of studies, on scheduled ways of their implementation
(look, forexample, [1; 19; 21; 22; 25]). Therefore, tasks of enhancement of characteristics
of educational process, upgrade of training, education and development of the identity
of students on the basis of the modern achievements of world science are set for the
modern Russian higher school.

Content of training in the inverse problems for differential equations (IPDE) is guided
more by students of the higher education institutions studying at the physical and
mathematical directions of preparation and shall consider their professional directivity
of preparation. Training in IPDE shan’t degenerate in the simplified and concise
presentation of the appropriate courses. When training in IPDE it is important to pay
attention to detection of application-oriented aspects of such mathematical tasks and
physical interpretation of the received decision; on formation of skills of students
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independently to formulate logical outputs of application-oriented and humanitarian
character from the received decision of the inverse problem (look, for example, [2—18;
20; 23; 24]).

Planning, development of a technique of training and implementation of the process
of training of students in IPDE has to be carried out by experts in this scientific area. For
the correct statement of training in IPDE it is necessary to reach a certain level of mutual
understanding when planning content of training of students in physical and mathematical
disciplines, the considering content of training in IPDE both in department, and between
departments of physical and mathematical profiles of the corresponding directions of
training of students in higher education institution. Content of training in IPDE includes
knowledge not only general education physical and mathematical disciplines, but also
special sections, such as the theory of the generalized and analytical functions, the tensor
analysis, methods of the solution of the nonlinear integrated equations and other special
sections which not always enter the content of training in physical and mathematical
disciplines.

Training in IPDE has to be carried out on older years when students have already
mastered basic mathematical disciplines, such as algebra and geometry, the mathematical
and functional analysis, the ordinary differential equations and the differential equations
in private derivatives, the integrated equations, optimization methods, numerical methods
and other subject matters. Situation when the volume of knowledge of IPDE , extent of
possession and the nature of the skills acquired by students is defined by them together
with leading experts in area of future specialization of students is reasonable. Time allowed
for training in IPDE has to be fixed in the appropriate working programs in which besides
the content of training the purposes, the principles, tasks and basic provisions of training
in IPDE have to be stated.

One of the main forms of the organization of studies for IPDE is seminar occupation.
Feature of seminar classes in IPDE consists in a possibility of the active involvement of
each student in discussion of setting of the inverse problem, approaches and methods of
its decision of the logical analysis of results of its decision in applied researches. On
seminar occupations students, mastering the theory and methodology to IPDE, solve
various mathematical problems. For example, construct an integrable equation to which
satisfies the decision of the direct task; prove theorems of a correctness of the inverse
problem; explain the idea of search of approximate solution to IPDE; write out the
difference analog IPDE; construct a computing algorithm by means of which approximate
solution to IPDE can be found, carry out the analysis of its properties (convergence,
stability and other properties), solve also other mathematical problems.

As the educational job, maybe, it is entrusted to students to explain the idea of the
proof of a correctness or the conditional correctness to IPDE or, for example, according
to the found solution to IPDE to formulate logical outputs of application-oriented or
humanitarian character.

On seminar occupations by the teacher the results of independent and personal
operation of students on assimilation of the theory and practice of the decision can be
summed up of IPDE. It is necessary to mark that independent operation of students is
the important and necessary educational activities promoting effective training in IPDE.
The organization of independent operation of students it is necessary to fix and deepen
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fundamental knowledge in the field of the theory and methodology to IPDE, to gain
experience of an independent research of such tasks and a statement of logical outputs
of application-oriented and humanitarian character.

Within independent operation, for example, it can be offered to students to execute
mathematical calculations which don’t require new knowledge of the inverse problems
which was lowered on lecture occupation; to decide to IPDE, logically connected to the
explained sections of the inverse problems; to read the specific scientific article across
IPDE which on setting and a method of a research is close to considered earlier on lecture
occupation, to understand a method of its decision, to analyze a physical sense of the
most application-oriented task, to express the opinion on advantage and advantages of
the approach to its decision explained in article; to perform term or final qualification
paper on IPDE.

Hours and subjects for independent operation of students shall be stated in the working
program for IPDE by the teacher. Their quantity shall be coordinated with the head of
the department for the purpose of prevention of educational overloads of students. The
diagram of its carrying out shall be developed and agreed by the teacher with students.

We will mark that the marked didactic analysis allows to reveal a role of seminar classes
in IPDE in formation at students of skills of application of mathematical methods of the
decision of application-oriented tasks; judgment by students of scientific and cognitive
potential of the theory to IPDE; formation at students of analytical skills and abilities to
formulate similar settings to IPDE and to generalize them; acquisition by students of
skills it is reasoned and clearly to explain solutions to IPDE.

The similar didactic analysis includes a general characteristic of mathematical content
of seminar occupations (the analysis of a subject of seminar occupation, her communication
with the stated material on the previous lecture occupation); judgment of mathematical
content of seminar occupation (the analysis of the studied physical process or the
phenomenon; analysis of statement to IPDE; the analysis of structure of auxiliary data
from the physical and mathematical disciplines necessary for the decision for IPDE; the
analysis of possible approaches to the decision to IPDE and the expected results of her
decision; analysis of methods of the proof of the corresponding theorems of existence,
uniqueness and conditional stability of the decision to IPDE, their constructibility; the
analysis of novelty of the considered return task for students, etc.); the stages of the
organization of the developing training of students determined by mathematical contents.

In the course of the didactic analysis it is necessary to pay attention to statement of
the purposes of seminar occupation which are defined by the mathematical content of
this occupation, a role and the place of seminar occupation in the section of content of
training in IPDE.

Besides, it is necessary to carry out the analysis of structure of seminar occupation
which includes:

— training of students for active, conscious assimilation of knowledge (updating of
knowledge and her receptions; ways of creation of motivation of training in IPDE or
problem situations; statement is more whole than seminar occupation);

— the analysis of the scientific character, completeness and sequence of a research
considered to IPDE; methods of activization of activity of students at the decision to
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IPDE, degree of their independence, methods of management of cognitive activity of
students, implementation of feedback;

— the analysis of system of mathematical tasks from special sections of mathematical
disciplines (the generalized functions, analytical functions, fundamental solutions of the
differential equations, the nonlinear integrated equations, etc.) which decision promotes
the successful decision to IPDE;

— the analysis of forms and control methods assimilation of knowledge in the field of
the theory and methodology to IPDE students;

— the analysis of logic of seminar occupation, interrelation of his stages, logic in
transition from one stage of occupation to another;

— the analysis of registration of results of solutions of mathematical tasks from special
sections of mathematical disciplines or decision IPDE to a board;

— analysis of summing up seminar occupation;

— analysis distribution of time for various stages of carrying out seminar occupation.

It is also necessary to carry out the analysis of realization of the developing and
educational purposes which, in particular, assumes:

— development of all-educational abilities of students (ability to work with educational
and scientific literature across IPDE);

— development of intellectual abilities of students (mathematical, logical, speech);

— formation of scientific outlook of students (ability and skills to reveal application
to IPDE in applied researches);

— development of independence of students in mastering of the theory and methodology
to IPDE;

— accounting of specific features of students;

— development in students of motivation of the doctrine;

— development in students of logical, algorithmic and information thinking;

— detection of level of insistence of the teacher, his objectivity in an assessment of
knowledge and abilities of students;

— formation of culture of communication of the teacher with students.

In the course of carrying out seminar classes in IPDE it is expedient to fix and analyze
didactic units and informative means which have to be acquired by students when training
each section of training in IPDE. Mathematical and physical concepts, definitions,
axioms, lemmas, theorems of existence, uniqueness and stability, constructive algorithms
of the decision to IPDE are among such didactic units. Their assimilation at the level of
knowledge, understanding, application in standard situations is reached by means of the
decision of protozoa to IPDE. Mastering students of such didactic units is the initial
stage of mastering methods and receptions of the decision to IPDE according to the
concrete section of content of training in IPDE.

It is necessary to observe coherence of subjects to IPDE of seminar occupations lecture
not only on types and identity of the return tasks, but also to consider a professional
orientation of training. It is expedient to reveal functions in teaching and educational
process which are performed at the decision to IPDE among which motivational
informative, developing, bringing up, operating, illustrative.
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AWOAKTUYECKWUIA AHAJIU3 YHYEBHbIX 3AHATUM NO OBPATHbIM
3A0A4YAM ANA AUDDEPEHLUAJIbHbLIX YPABHEHUN

B.C. Kopauios

MocCKOBCKMIT TOPOACKOI TTeJarorn4ecKii yHUBEPCUTET
1lepememoesckas ya., 29, Mockea, Poccus, 127521

B cTatbe 006CyXaaroTcs pe3yJbTaThl TUAaKTUIECKOTO aHaM3a OpTaHU3aliK U TPOBENEHUS Ce-
MUWHApCKMX 3aHATUI 110 0OpaTHBIM 3amayaM i nuddepeHInaIbHbIX YpaBHEHU TSI CTY/IEHTOB
BBICIIMX YUEOHBIX 3aBeICHUI (DU3UKO-MaTeMaTUYeCKNX HalpaBIeHWI TOATOTOBKU. TaKoii aHaiIun3
BKJTIOUAET: OOIIYI0 XapaKTepUCTUKY MaTEMaTUYECKOTO CONePXKaHUSI CEMMHAPCKUX 3aHSTHIA; U3yde-
HUE CTPYKTYPbl CEMUHAPCKOTO 3aHSITHUS; pealn3aliiio Pa3BUBAIOIINX U BOCTIUTATEIbHBIX 1IeNei,
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BbIZICJICHUE NTUIAKTUIECKUX €IUHUI] U TIO3HABATEJbHBIX CPENCTB, KOTOPHIE TOJKHBI OBITh YCBOSHBI
CTyIlEeHTaMU TTPY U3YYeHUH KaXXIO0To pasfesia coaepKaHus o0ydeH st 00paTHBIM 3aJa4yaM 1 Ipyrve
BaXXHBIE TICUXOJIOTO-Tearorndeckue acnekrol. O0palaeTcsi BHUMaHKME Ha YCTAHOBJIEHUE COOTBET-
CTBUSI TEM CEMMHAPCKUX 3aHATUI JIEKIIMOHHOMY MaTepyually U BhIsiBJIeHUe (DYHKIIMI B y4eOHO-BOC-
MMUTATEIbHOM IPOlIecCe, KOTOPbIE BBHITTOJHSIOTCS TIPU pEllIeHU O0paTHBIX 3a/1a4, a TakKKe Ha He-
00X0IMMOCTb IEMOHCTPUPOBATH Pa3IMYHbIE MaTEMaTHUECKUE MPUEMBI U METOBI MX PEIICHUSI.

Takoit nMIaKTUYECKUIA aHaJIU3 TTIOMOTAeT He TOJILKO BBISIBUTH TaKKe OOpaTHbBIC 3aa4u, TIPU pe-
IIEHUU KOTOPBIX CTYIEHTHl MOTYT KOJUIEKTUBHO BKJIIOUUTHCSI B TBOPUYECKUI MPOLIeCC MOUCKa UX
peleHust, HO U 3¢ GEKTUBHO OPraHU30BaTh KOHTPOJIb YCBOSHMSI 3HAHWI U YMEHUI CTYIEHTOB I10
o0OpaTHBIM 3agadyaM i 1uddepeHIIaTIbHbIX YPaBHEHUIA.

Kiouesbie ciioBa: oOyuyeHre oOpaTHBIM 3agadyaM il auddepeHInaabHbIX YpaBHEHUHI, TUIaK-
TUYECKUI aHATU3 YYeOHBIX 3aHSITUI, CTYICHT
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