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The current global social and eco-
nomic changes urge people to broad-
en their minds, develop their creative 
abilities, learn to cope with the growing 
amount of information, master new tech-
nologies, make independent decisions 
and adapt quickly to constantly chang-
ing social and economic conditions. The 
above mentioned transformations totally 
changed the quality requirements to the 
higher professional education, focusing 
not on the knowledge of subject, but the 
development of professional competence. 
The modernization program of the Rus-
sian education determined the competence 
approach to the quality of education as the 
main goal of study. Nowadays, the issue of 
professional competence development has 
been suffi ciently analyzed by science at 
the general psychological and educational 
level, but there are no specifi c methods for 
the competence training, applicable for 
university students who study different 
subjects, including mathematics.

The article reviews aspects of teach-
ing techniques for logical competence de-
velopment in humanities students who take 
a course in math: structure of logical com-
petence of humanities students; didactical 
conditions of logical competence develop-
ment in humanities students at university; 
requirements (principles) to the teaching 
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techniques for development of the logi-
cal competence in humanities students; 
educational goals, which help develop 
the logical competence of humanities stu-
dents; choice of the mathematical content 
aimed at formation of the logical compe-
tence of humanities students; the concept 
of the point rating system for evaluation of 
students’ knowledge, which contributes to 
formation of the logical competence.

So, we defi ned the logical compe-
tence as a part of the professional com-
petence, which university students can 
develop through studying mathematics, 
and which is one of the general (key) com-
petences. Let us introduce the structural 
elements of the logical competence [1]. 
Logical competence involves the follow-
ing skills: a student knows certain notions 
and laws of logic, necessary for the fur-
ther education, maintaining interpersonal 
relationships and solving life problems; 
a student can think logically, and use his 
knowledge of logic and logical thinking to 
study successfully and handle problems in 
the everyday life; knows the symbols of 
mathematical logic used for logical opera-
tions, understands the meaning of logical 
and mathematical symbols and mathe-
matical formulas, used to describe general 
laws of science and practice, uses logical 
symbols appropriately and can explain the 
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meaning of notions and symbols; has an 
idea of mathematical research methods, 
peculiarities of mathematical language 
and can correlate it with the Russian lan-
guage; can apply algorithmic orders and 
instructions on mathematical and non-
mathematical matters; possess abilities of 
mathematical thinking, which requires to 
be abstract, conclusive and exact; can ar-
gue and draw logical conclusions; can dif-
ferentiate the proven and not-proven state-
ments, reasoned opinions and emotionally 
convincing ones; can summarize and dis-
cover laws via analysis of concrete exam-
ples and experiments, can hypothesize and 
understands they need to be proved; can 
build and study the mathematical models 
when solving applied and interdiscipli-
nary tasks; knows the difference between 
the scientifi c and practical requirements to 
proofs in mathematics, natural and human 
sciences; can express his thoughts clearly 
and exactly, both orally and in writing, un-
derstands the logic of oral and written in-
formation; has a notion of axiomatic build-
ing of mathematical theories, logical status 
of axioms, defi ned and undefi ned notions, 
defi nitions and theorems; understands that 
the logic laws of mathematical inference 
are universal and applicable in all spheres 
of human activities; has experience in us-
ing the learned knowledge and skills in 
own activities: study, communication, so-
cial and etc.; has a personal and valuable 
attitude to the acquired knowledge, skills 
and experience. This educational construc-
tion of the logical competence includes all 
elements of competence: cognitive, active 
and value-oriented.

Didactical conditions of the logi-
cal competence development in humani-
ties students are determined by the ac-
tive approach to management of learning 
and cognitive activities of students [5] 
and goals of the developing education, 

its requirements to the choice of content, 
methods and forms of education [3]. We 
have distinguished the following didacti-
cal conditions: the content of mathemati-
cal education should correspond with the 
Federal State Educational Standards of 
Higher Professional Education, the goals 
and principles of the logical competence 
development in humanities students of 
universities; students’ educational aims 
should be clarifi ed during studying math-
ematics, they should focus on develop-
ment of personal traits; participation in 
learning cognitive activities, stimulation 
of internal study motives, including, self-
learning; teachers should use special edu-
cational methods, which help students to 
value learning mathematics [1]. The re-
vealed didactical conditions clearly deter-
mine the main requirements (principles) to 
techniques of the logical competence for-
mation: principle of compliance with the 
aims of mathematical training of humani-
ties students; principle of compliance with 
the structure of the logical competence 
of humanities students; principle of acti-
vation of self-control and self-evaluation 
of students’ learning cognitive activities; 
comfort principle; principle of providing 
values and evaluation [1].

We believe that teaching logical 
competence to humanities students should 
focus on achieving the goals that are equal-
ly important for personality development: 
explain the humanities students notions 
and laws of logic that are necessary for the 
development of their logical thinking and 
further education; teach skills of using the 
knowledge of logic and logical thinking 
in solving mathematical and other tasks, 
problems in interpersonal relationships; 
motivate to study, including self-study, 
and to evaluate the study activities; teach 
to compare the job offers with the actual 
level of skills and personal values; teach to 
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value the acquired knowledge, skills, per-
sonality traits and personal experience [1].

The choice of mathematical pro-
gram, forming logical competence of 
humanities students, is determined, fi rst 
of all, by the state standards. The feder-
al state standards for higher profession-
al education for humanities majors are 
rather brief: «Axiomatic method, basic 
structures, compound structures, prob-
abilities …» [4]. The standard is a frame, 
which can be build up with mathematical 
content, resulting in the course program. 
Currently, the humanity has accumu-
lated an immense amount of knowledge 
on mathematics. Therefore, determining 
the content, we followed the federal state 
standards for higher professional educa-
tion, designed for different faculties and 
majors, as well as the aims and principles 
of the logical competence development in 
humanities students at university. Let us 
present the program of mathematical stud-
ies for humanities students as part of the 
techniques for the formation of their logi-
cal competence [2].

Topic 1. Axiomatic method of sci-
ence development. History and philosophy 
of mathematics as part of human culture. 
The main periods and the most important 
discoveries. The main and composite math-
ematical structures, their development due 
to scientifi c and practical needs. Applica-
tion of mathematics in human sciences.

Topic 2. Theory of sets. Set defi ni-
tion. Universe. Subsets. Set operations and 
their properties. Venn diagram. Boolean 
sets. Cartesian product. Notion of corre-
spondence. Potency of set.

Topic 3. Relations. Basic defi ni-
tions. Properties of relations. Equivalence 
and tolerance relations. Graphs as visual 
method of presenting fi nite anti-refl exive 
symmetric relations. Relation of order. Re-
lation of strict order. Completely ordered 

sets. Partially ordered sets. Hess diagrams 
showing relations of partial order.

Topic 4. Theory of graphs. The his-
tory of the graph theory and its applica-
tions. Graphs. Basic defi nitions. The main 
types of graphs. Degree of a node. Main 
theories. Subgraph. Path. Simple path. Cy-
cle. Simple cycle. Directed graphs. Main 
types of orgraphs. Oriented path and its 
length. Paths and Euler’s cycles. Euler 
theory. Hamiltonian path. Trees as graphs 
without cycles. Forest. Directed trees. 
Properties. The degree of a vertex. Tree 
depth. Rooted directed tree. Algorithms as 
tree of decisions or choices.

Topic 5. Logic, truth table and proof. 
Propositions. Types of propositions. Logi-
cal connectives. Value of a proposition. 
Proof or disproof of proposition’s truth. 
Truth table. Conditional statements or im-
plications. Implication truth table. Equiva-
lent statements. Conversion. Inversion. 
Contraposition. Basic laws of logic. Proof 
using truth tables.

Topic 6. Axiomatic systems. Axi-
omatic systems: inference and proof. In-
ference rule. Proof of inference using truth 
table and proof by contradiction.

Topic 7. Elements of probability 
theory and mathematical statistics. Prob-
abilities and their calculation. Some of the 
combinatorial formulas to calculate proba-
bilities. Types of events. Classic defi nition 
of probability. Casual events. Full group 
of independent events. Addition and mul-
tiplication theorems for events. General-
ized theorem of event addition. Distribu-
tion law for a discrete random variable. 
Normal distribution. Event frequency. 
Sample. Representativeness of sample. 
Numerical characteristics.

In order to understand the course, 
students need to have knowledge of the ba-
sic school math. After learning the above 
presented program on math, the students:
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Will have an idea of: common hu-
man and cultural role of mathematics as 
science in the human history, and its role 
in the development of other sciences; 
main stages of the historic development 
of mathematics, fundamental mathemati-
cal discoveries and famous mathemati-
cians; basic mathematical structures and 
their development due to the scientifi c and 
practical interests; mathematical language 
and application of math in human scienc-
es; main laws of logic and inference rules; 
probability of accidental events and cer-
tain combinatorial formulas to determine 
probabilities;

will know: basic defi nitions of set 
theory; relations, their properties and 
types; key notions of the graph theory; the 
Euler theorem; main notions of statement 
logic; basic logical connectives and their 
truth table; axiomatic method of theory 
building; axiomatic systems of inference 
and proof; inference rules during proof; 
probability to win a lottery or make profi t 
in a fi nancial pyramid and etc.;

will be able to: perform operations 
on sets, including the use of the Venn dia-
gram; visually present relation with the 
help of graphs and the Hess diagrams; 
determine the degree of a node, simple 
path and cycle; determine the Euler path 
in a graph; prove using the truth tables for 
logical connectives, the laws of logic and 
rules of inference; make conscious deci-
sions on gambling or investing in fi nancial 
pyramids and etc.

During several years, students have 
been achieving high results on the federal 
tests, proving that the content of math-
ematical education was chosen properly.

One of the most important parts of 
the competence approach to education is 
formation of an independent educational 
cognitive activity of students. Elements of 
such activities are [3]: study-cognitive in-

terest, defi nition of objectives, study activ-
ities, control and self-control, self-evalua-
tion of own activities, refl ection over own 
activities. While learning the subject, they 
should reach levels V and VI. Let review 
some of the aspects of students’ abilities 
for self-evaluation of their learning and 
cognitive activities, which they develop 
through studying mathematics. The analy-
sis is based on the point-rating system of 
knowledge evaluation.

The effectively used point rating 
system of knowledge evaluation should 
motivate students to take an active part in 
managing their educational-cognitive out-
of-school activities. This could be defi -
nitely enhanced by development of evalu-
ation skills of level VI («actual adequate 
forecast evaluation»). Modern educational 
science defi nes six levels of evaluation 
skills [3]. Work experience shows that the 
majority of school graduates entering the 
university have evaluation skills of the 
III level: students criticize grades given 
by teachers, but cannot and do not try to 
evaluate their own abilities before work-
ing on a new study project. And only the 
minority of students are able to estimate 
their own abilities freely and reasoned, 
and with teacher’s help, can prove their 
ability or disability to solve a task, bas-
ing on analysis of the known plan. During 
studying mathematics at the university, 
students should learn to prove in advance 
whether they have enough knowledge to 
solve a task; they should develop an abili-
ty of self-refl ection: what I know and what 
I do not know in order to solve the as-
signed task; learn to compensate the lack 
of knowledge and gain additional knowl-
edge by themselves.

The above discussed aspects of the 
techniques for development of the logical 
competence of students, let us clearly de-
termine that main rules of an effective use 
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of the point rating system for knowledge 
evaluation in the frameworks of the com-
petence approach to education, follow the 
essential requirements to techniques for 
the logical competence development.

Principle of compliance with the 
aims of mathematical training of univer-
sity students means that the goals of the 
effectively used point rating system of 
evaluation of students’ knowledge on 
math should correspond with the aims of 
the mathematical education of university 
students, set by the current standards of 
higher professional education, including 
the subject programs.

Principle of openness. Students 
should have an open access to standards, 
program of subject, fl ow sheet. Each 
module of the fl ow sheet should contain 
reasoned criteria for giving minimal and 
maximal number of points.

Principle of continuity means such 
organization of study in classes and at 
home, when the results at every stage of 
activities are included in activities at the 
next stage.

Activation principle for self-control 
and self-evaluation of study and cogni-
tive activities of students. Through learn-
ing mathematics, students develop ability, 
readiness and solid skills to control and 
evaluate own activities.

Comfort principle says to take into 
account the individual abilities of students. 
The given material is of high complexity, 
but students’ success in learning is con-
trolled basing on their individual abilities 
and requirements of standard; an ultimate 
focus is set on creative work at the uni-
versity and at home, and on gaining own 
experience.

Principle of providing values and 
evaluation of activity. Students should 
learn to compare the offered algorithm of 
activities with their actual abilities and val-

ues; they should be permanently confront-
ed with alternatives, develop an ability to 
analyze the possible options, evaluate them 
and make the best choice; develop positive 
personal needs, motives and values.

Diagnostics prove that the devel-
oped method provides the essential level 
of the logical competence in university hu-
manities students through learning math-
ematics, and can be used to elaborate the 
methods of key competence development, 
during learning mathematical subjects at 
the university.
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