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3TOM Teopuu 0 "cayyarHbIx NnocneaoBaTeNbHOCTAX B MaTemMaTuKe U o "cayyai-
HbIX cobbITUAX" B dU3MYECKOM MUpe, a TaKkKe (nouytm muctudeckoe) "Omera
yncno". Bo3HuMKaeT Bonpoc: «Bo3moXKHO N1, 4yTo BceneHHasa B LesOM onncaHa
OAHOM NPOrPaMMOi4, YTO 3HAYUTENIbHO NpoLe, Yem cama BceneHHaa?» Apyrumu
cnoBamu: «Hawa BceneHHan B LeNOM afirOPUTMUYECKM CXHUMAEMa?..»

BbiBoA. PacCMOTpPEHHbIM KpaTKnii 0630p BONPOCOB, MMEKOLWMX KOHLENTY-
aNbHbIA XapaKTep 4Na oby4yeHUss MaTeMaTUKE B TOM YMCNE, KOTOPbIA MOMKHO
paccmaTpuBaTh, Kak M obpa3oBaHus Boobue. B 3Tol cBA3K, C TOUYKM 3peHUA aB-
Topa, Hanbonblas LEHHOCTb MaTeEMATUKKN ABNAETCA Pa3BMUTME MO3HAHMA C Le-
NIbl0 BblpaXKeHMA ee Ha abCTPaKTHOM A3blKe He TOJIbKO MaTeMaTUYEeCKUX, HO U
€CTeCTBEHHOHaY4YHbIX TEOPWUIA, TO eCTb Nepexoa Ha MeTanenarorMyeckuii ypo-
BEHb MOHMMaHMUA CyTM npobnem. lNepcnekTnBbl AanbHENLWMUX UCCAen0BaAHUN
MOXHO YCMaTpuMBaTb B M3y4yeHUU dMAocodCKMX BONPOCOB 0OyYeHUss maTema-
TUKe, OTHOCUTENIbHO TeX MOJINKY/NbTYPHbIX NPOLECCOB, KOTOPblE NPOUCXOAAT B
obuiecTse. BaxHelwmnm HanpaBieHNeM UCCNe0BaHUA, C TOYKMN 3peHMA aBTOpa,
3TO B COAEpPKaTeNbHbIX U3MEHEHUAX 06Leobpa3oBaTeNbHbIX M NeAarormyeckmx
CTaHAAPTOB MaTeMaTMyecKkoro obpasoBaHUA, LEHHOCTHbIX OPUEHTUPOB B 0byye-
HUM MaTeMaTUKe.
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Abstract. The article describes ways and methods of improving the quality of graduation
in Oil and Gas Engineering by means of implementation of the competence building approach
within the modernization of the content of professional education. The article proves the ex-
pediency of use of the activity approach in formation of professional competence of students
of technical University and the experience of implementing this approach. The author empha-
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education and pays special attention to the determination of the types of competences and
the formation of general professional skills of bachelors.
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AHHOTauuMA. B cTaTtbe onucaHbl NyTUM U MeToAbl MOBbLIWEHUS KAa4yecTBa BbIMYyCKHOW B
HedTAHOW 1 ra30BOM NPOMBbILLNEHHOCTM MOCPEACTBOM peanmn3aLmm KOMNETEHTHOCTHOrO NoA-
X043 B MOAEPHM3ALMU copeprKaHua npodeccmoHanbHoro obpasosaHua. B ctatbe 060CHO-
BaHa LenecoobpasHOCTb UCNOIb30BaAHUA AeATeNIbHOCTHOro noaxoaa 8 GopMMpoBaHUK MPo-
beccMoHanbHOM KOMMETEHTHOCTU CTYAEHTOB TEXHUYECKOro By3a M ONbIT peanusauuu AaH-
HOro noaxoza. ABTOp NoAYEepPKMBAET 3HAYMMOCTb AMCLMNANHBI MaTemaTuKa B ee GpyHKUUM
KaK OCHOBbI NpodeccMoHanbHoro obpasoBaHuna n yaenset ocoboe BHUMaHMeE onpeaeneHunto
TUNOB KOMMNETEeHUUIN 1 popmmupoBaHmMe 06LLMX NPOodECCMOHaNbHbIX HAaBbIKOB BaKanaBpoB

Knrouesble cnoea: npogeccuoHanbHAA KOMIemeHYuUs, OCHOB8bI MpogheccuoHasnbHol
nod2omosku byoywux UH¥eHepos, Mmemoosl (hOPMUPOBAHUA MPOGHECCUOHANbHbIX KOMIe-
meHyud.

Introduction The process of forming mathematical competence with the
future engineers determines the teaching them in technical performance, which
is related to the ability to solve real production problems.

The “problem” concept is one of the fundamental concepts in mathemat-
ics. Currently, there are various approaches to the interpretation of this concept.
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In its very general meaning, a problem can be interpreted as a goal, which
requires to be achieved, and as an issue, which requires to be solved based on
definite knowledge.

The analysis of various interpretations and definitions of the “problem” def-
inition makes it obvious that it is mainly determined by the essence of relations
between the subject and problem concepts.

The followers of interpretation of a problem as the situation, in which the
subject must act, explicitly include it in the problem concept. Y.M. Kolyagin and
G. |. Sarantsev noticed in their works that, without the subject, there is no prob-
lem, and that a stipulated condition is a problem for some people, and can be
not a problem for others [1].

L.M. Friedman determined a problem as the model of a problematic situa-
tion expressed using the characters of a certain artificial and natural language
and believed a problematic situation be the source.

And A.M. Leontyey, in his works, dealt with the problem, all elements of
which were mathematical objects that were solved using the mathematical ap-
paratus [3].

To summarize the above, we can conclude that the vision of problems de-
pends on the sphere of knowledge, which they belong to. Using this term, we
need to specify what subject matter is assigned to the “problem” concept.

The main attribute of a problem is the temporal absence of methods of its
solution, i.e. absence of any logical sequence of definite procedures in the edu-
catee’s consciousness, which procedures would associate the statement of the
problem with its requirements [4, 9].

S.F. Dorofeev treated a problem as a certain situation of the subject-object
category, which needed to be solved with account of the conditions specified in
it.

We keep to the opinion of Y.M. Kolyagin, G.I. Sarantsev, L.M. Friedman, and
S.N. Dorofeev and understand a problem to be the activity of a subject in its
function as a system of problem solution processes, which consists of not only
the standard, but also the creative elements of activity, which are not only intro-
duced from outside, but also related to the motivation of its personality.

Based on the above, we believe that it is possible to form professional com-
petence by solving the problems, which are the synthesis of objective and pro-
fessional conditions.

Research methods. We have contributed to the discussion on implementa-
tion of the principles of competence building approach at teaching bachelors in
engineering sciences.

The obvious problems in the implementation of the main education pro-
grams for bachelors, i.e. the process of teaching in the language of competences,
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currently are:

- absence of methodological tooling, which would allow forming and evalu-
ating the competences of graduates; development and implementation of the
system of objective diagnostic educational procedures.

The objective of the research is to suggest a solution of the problem, which
resides in the formation and evaluation of the extent of acquired competences
after passing the main educational program for bachelors in Oil and Gas Engi-
neering, code 131000. The research was carried out through the example of as-
similation of the program of the mathematics discipline. Then, the conceptual
models of the process of formation and evaluation of the most important cul-
tural and professional competences of the CC-1, PC-1, PC-2, PC-4, and PC-6 types
(refer to the Federal State Educational Standard of Higher Professional Education
"The Main Education Bachelor Degree Program, Code 131000").

In our opinion, the technology of teaching students to solve mathematical
models of professional problems must provide stage-by-stage education, namely
according to the following procedure:

at the first stage, algorithmic problems must be dealt with;

at the second stage, it is necessary to consider the problems on the heuris-
tic level, which target formation of the knowledge how to deal with technological
issues;

at the third stage, it is necessary to use problems oriented to formation of
the ability to solve generalized applied practical issues.

The problem-based approach in the implementation of the competence
building approach is in harmony with the synergistic approach. Synergetics, as
noticed by V. Milushev, evidences that the path to the future for complex sys-
tems, which show non-linear development, such as the future professional ac-
tivity, always has alternatives [6]. Thus, arrangement of education in the context
of synergistic approach brings us to formation of the ability of self-teaching of
the “How-to” type. The extent of the cognitive independence of an educatee and
his ability to apply the fundamental knowledge in his professional activity de-
pend on whether the following skills have been formed with him:

1) to see the issue in a problem and understand it;

2) to formulate methods of solving the problem;

3) to reason the methods of solving this problem;

4) to apply the determined method of solution in practice.

Such skills can be mastered in the course of studying mathematics based on
the methodological system, which is oriented to forming profession-oriented
skills. The mathematical model we have built conforms to the basic principles of
synergetics, as along with the free self-development, self-organization, and via-
bility properties, it needs the properties of imbalance, instability, non-linearity,
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etc.

Solution of profession-oriented problems leads a student to the bifurcation
point, gives an impetus to search for the exit from the previous stable knowledge
to the new one - and it is the path of self-development.

In our opinion, it is the problem-based approach to the study of mathemat-
ics that encourages the development of the synergistic effect with the students,
which depends on their aspiration to improve their knowledge with account of
their own capabilities and faculties.

Synergetics provides the opportunity to re-formulate questions and re-con-
struct problems, which ensures better quality of the students' training.

Let us consider the technology of forming professional competence PC-1,
which involves "self-directed acquisition of new knowledge using advanced ed-
ucational and information technologies".

Process structure: solution of the technological problem; e.g. after the
study of theoretical material on the theory of probability [7,8], the problems of
the following type are offered for solution: "In an oil-bearing area, six oil wells
are being drilled simultaneously. Each well independently from the others opens
up deposits with a probability of 0.1. What is the probability of opening up a
deposit? How many oil wells need to be drilled, so that the probability of opening
up an oil deposit would exceed: a) 0.7; b) 0.8; c) 0.5; d) 0.9?"

Teaching technique:

Main stages of the arrangement of teaching the scenario of the simulation
exercise "Conditional probability. Probability of at least one event of the total
group of events":

Stage I. Assessment and reinforcement of the level of knowledge of the ed-
ucatees in the issues relating to the matter of this subject.

Stage Il. Selection of formulas and methods of solution. Group discussion of
the problem solution. (Division of the participants into small creative groups (3-
5 persons); each group solves its own variant).

Stage lll. Solution of the problem in small groups, preparation of reports on
the discussion of the problem solution. Monitoring of the work of each partici-
pant with grading the individual work and explaining these marks.

Stage IV. Solution of the subproblem: to assess the influence of one of cri-
teria of the probability of opening up a deposit. Discussion of the results and
scoring them.

Stage V. Summary of the game results, analysis of mistakes, reasons for
assigning the bonus and demerit scores. Discussion of the assigned final grades.

Statement of such problems provides the opportunity to find the methods
of their specific solution based on the existing theoretical knowledge and to form
competences.
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Another method of forming the professional competence PC-4 ("to master
the main methods, ways, and means of obtaining, storing, and processing infor-
mation; to operate a PC as a means of handling information") is the fulfillment
of laboratory works in the form of technological tasks [7, 8], usage of a package
of PC software for fulfilling computational experiments and analyzing their re-
sults, for example: "Based on the geological data of the Bavly deposit, it is nec-
essary to provide calculation of the oil reserves and the change of the average
rock pressure within the oil reservoir."

Teaching technique:

Stage |: to study the results of geological survey and determine the methods
of calculation;

Stage II: to solve the assigned problem using the MathCAD suite.

Stage lll: to provide the analysis of the received results and prepare reports
of small groups.

The methodological value of solving such problems resides in the fact that
students acquire not only the steady mathematical knowledge, but also the skill
to apply the methods of problem solution in practice.

Thus, as evidenced by our experience and the analysis of professional liter-
ature, in order to form professional competence with the students of technical
higher education institution by means of the mathematics discipline, it is neces-
sary to use the problem-based approach more extensively, as it allows to form
the ability to solve professional problems using mathematical modeling, the
skills to relate the mathematical knowledge to the subject matter of the special
disciplines.

Summary. 1. The methodology of forming and evaluating the level of
knowledge, skills, and acquired cultural and professional competences of the
graduates of the bachelors program in technical specialties was developed.

2. The following principles form the basis of the methodology:

- maximal approximation of the object of the training and scientific re-
search to the future professional activity, with the help of technical problems;

- comprehensive application of methods of mathematical modeling and
fulfillment of computational experiments using renowned mathematical soft-
ware suites;

- organization and execution of interactive forms of the study process,
with the emphasis to and support of the processes of self-analysis and self-diag-
nostics.
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