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Abstract. The article highlights the main challenges to be solved in higher education in the modern conditions. It is
shown that the implementation of these tasks is possible with the systematic inclusion of the elements of students’
independent work in the teaching process. We established that one of the forms of independent work in the classes and
outside teaching hours of higher mathematics discipline is the workbook. Its application allows to teach undergraduate
students during the first years to acquire the knowledge independently, to actively analyse, to learn and to transform
them for solving the uncommon problems. Authors discuss the workbook for the section "Integral calculus" as an
example.
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1.
Introduction

As a result of the reform of higher education in
Ukraine and implementation of the European
standards, the number of teaching hours for
students has sharply reduced and contrary the
number of hours for independent work has
increased. The higher education lecturers are
facing an important problem: how to teach
students to work independently? Particularly
acute this problem concerns teaching in natural
sciences, where reading, understanding and
memorizing the text is not sufficient to find a
solution to the problem, and therefore the logical
construction, the abilities to critically examine
and to use previously acquired skills are required.

2. Analysis of studies and publications

In accordance with the Law of Ukraine «On
Higher Education" and the National Doctrine of
education development the higher education
lecturers face the challenge to prepare competent,
highly qualified specialists capable of continuous
professional growth which are in demand and
competitive on the highly technological global
labour market. Solving of these problems is
impossible without the intensification of self-

educational component [1], the activation of
planned self-cognitive activity [2-3].

Today, an independent work of students is a
form of educational process on par with the work
in the class and represents a substantial part of it,
the main means of mastering the teaching
material in the time free from mandatory lectures
and seminars [4].

The problems of independent work were
intensively investigated in the past (G.N. Alova,
D.I. Bogoyavlenskiy M.A. Danilova, LYA.
Zyazyun, G.V. Kudryavtsev, A.M. Matyushkin,
M.M. Skatkin)

In modern conditions the higher educational
institutions in Ukraine have to help students to
solve the following main tasks:

» search independently for the scientific
information;

» transform knowledge into an integral
logical system;

+ efficient and creative application of
knowledge to master new information and solve
applied problems;

* combine training activities with the
scientific research and problem solving in the
corresponding production sector;
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+ observe and combine the facts and
phenomena and predict the new trends and
directions;

* develop individual creative abilities.

The successful implementation of these

tasks is possible with the systematic inclusion of
the elements of student's independent work in the
teaching process.
The task of the teacher is to awaken interest in
the material presented in a lecture, to
systematically  clarify  certain  theoretical
concepts, to create favourable conditions for
prompt updating of the necessary knowledge to
understand facts and rules taught during the class
[5].

It is necessary to help the student to solve a
problem by offering a solution algorithm
ensuring that the student solves several problems
included in the system, and gets eventually a
small victory inspiring for the new ones [6].

When talking about the modern forms and
methods of teaching, it is important to note the
change in position of the lecturer and the student
in the learning process [6]. For the teacher it is a
change from the monologue methods of
presenting information to the interactive forms of
communication with students, the use of online
resources during the classes and providing
students with materials for the individual work
(elearning.sumdu.edu.ua). For the student it is an
increasing level of independence in their studies
and a choice of content, forms and methods of
teaching.

In this regard, a model of practical training
is created, as well as the use of additional
techniques and methods for the organization of
educational process by the teacher. This process
allows activation of cognitive and reproducing
student’s activity. The task of the teacher is to
ensure a practical realization of step-by-step
implementation and assimilation of the teaching
materials by students, to create a discrete
feedback between students and teachers in the
learning process.

Given the above, search for tools and
methods to ensure the development of
reproductive, reconstructive, variable, heuristic
and creative skills for students’ self-education is
extremely important.

The aim of this work is to show the
importance and necessity of using the workbooks
to improve the quality of students’ independent

work for studying of higher mathematics at the
university level.

3. The presentation of the main material

It is known that the learning process cannot be
successful unless it is accompanied by an active
reproduction, knowledge and skills retention.
Educational information is provided to the
student in the form of lectures. Although the
lectures are characterized by a large supply of
new information, there is no way to control
student's cognitive activity. Therefore it is
necessary to use reproductive and reproducing
teaching methods for practical and individual
classes, that repeat the model system of actions.
These methods include the workbooks developed
by lecturers of the department of mathematical
analysis and methods of optimization at the
Sumy State University. Their use makes it
possible to teach the undergraduate students
during first years to acquire the knowledge
independently, to actively analyse, to learn and to
transform them for solving the uncommon
problems.

The workbooks in the study of higher
mathematics develop the students’ ability and
skills of logic and science-based knowledge
transfer to other objects of their joint activities.
The main purpose of these workbooks is a
creation of favourable conditions for the
individual student's work in his/her usual pace.
The role of the teacher is consultancy and quality
control assessment.

When using the didactic materials
"Workbook" the educational information is
systematized, that makes awareness and
perception much easier for students. Favourable
conditions for summarizing and formulation of
the necessary conclusions are also created. It is
important that the proposed materials allow to
familiarize students with the list of tasks for
independent work in accordance with the content
of the lecture. It may be a specific homework
tasks, a list of the methodological literature, the
basic theoretical facts, the theorems, the
formulas.

Below we will consider as an example the
workbook for the theme "Integral calculus".
Workbook for the theme: "Integral calculus"

Main sections:

I. The indefinite integral
II. The definite integral
III. The use of the definite integral
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The main issues in the section:

1. Definition of the indefinite integral.

2. Properties of the indefinite integral.

3. Table of the basic indefinite integrals.
4. Basic methods of integration:

a) the method of direct integration;

b) the method of integration by substitution;
c) the method of integration by parts.

The function F (x) is called primitive function

f(x) on an interval (a;b), if for any xe (a;b)

the following statement is correct:

The set of all primitives of a function F (x) +C

is called

and is denoted

Basic properties of the indefinite integral:

1. Iaf(x)dxz

2. I(f(x)ig(x))dx:

3. [ f (ke b)dx=
Table of the basic integrals:

1. Ix“dx= a#-1
2. Idx =
S
X
4. Ia"dx =
5. J‘exdx =
6. Isinxdxz
7. Icos xdx =
dx
5 jcosz X
dx
> jsinz X

dx

dx

12. jx2+a2

dx
13. =
J. 2 —q?
The direct integration.
Example 1. Calculate

3
J(3x2 —§+x3de = 3-x——8-ln|x|+
X 3
x* 1
+—+C=x"-8In[x|+-—x*+C.
4 4
Example 1. (for independent work).

Calculate I((Sk + 1) X2 % +x jdx ,
X

k - student number in the class list.

Example 2. Calculate

1
[+ 3xdx = [ (1+3x)3dx =

4

L (I3x)p 1 e
—§‘T+C—Z (1+3X) +C.

3
Example 2. (for independent work).

Calculate j 331+ (2k +1) xdx.

Example 3. Calculate
1
| dx = Inf6x+1+C.

6x+1
Example 3. (for independent work).
Calculate IL .
(8k - l) x—4

Example 4. Calculate
J‘sin(9x+7)dx = —écos(9x+7)+C.

Example 4. (for independent work).
Calculate J.cos ((Sk + 3) x— 3) dx .

1
Example 5. Calculate J.e(’x_4dx = ge6x_4 +C.

Example 5. (for independent work).
Calculate Ie(1_3k)x+5dx .
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Example 6. Calculate
J de 1 J‘ dx
9x°+3 9 ¥? +S

B 1 dx B
Example 6. (for 1ndependent Work).

dx
Calculate jm .

arctg

Example 7. Calculate

Nl il
:\/7 \/%+C

Example 7. (for independent work).

dx

I\/(3k+2)—(5k—1)-x2

arcsin

Calculate

Example 8. Calculate
J.\/9)6 +2 I\/x2+
9
—lj—z—lnx+,/xz+g
3 , 2 3 9
[x*+=2
9

Example 8. (for independent work).
dx

‘[\/(7k—2)x2—(3k+1) '

dx 1

Calculate

+C.

Example 9. Calculate

N e T
0"

ST o 71
3 2\/7 x+\/7

Example 9. (for independent work).

dx
(2k+1)x* —(3k+2)

Calculate I

Example 10. Calculate

jmdx =l.[(1+cos6x)dx =
2 2

1 1 .
= —(x+—sm 6x]+ C.
2 6
Example 10. (for independent work).
Calculate I sin’ (4k —3) xdx.

Further the authors have created the other
problems for students to practice the calculus
methods such as integration by substitution, by
parts, integration of the functions containing
square trinomial, trigonometric, rational and
irrational functions. There is more space
allocated for calculation in the original
workbook.

The wuse of such didactic materials
diversifies students' independent work on
practical and individual classes. The classes have
been proven as an effective form of learning
activity for the inclusion of all students in the
feasible activities. These workbooks are
accessible by using local university’s network.

To enhance the efficiency of use of the
workbook on each lesson the teacher identifies
the tasks and the organization of work, as well as
discusses theoretical questions that have to be
learned together with the students.

Summarizing our proposed principles and
methods of selection of material for the
"Workbook", we can assume that their didactic
purpose is characterized by three interrelated
functions: scientific organization of work of the
lecturer and the student; creation of the necessary
visual support and interpretation for verbal
explanations of the teacher; organization of the
students’ independent work while studying a new
topic.

4. Conclusions

From the above discussion, we can determine the
tasks that didactic materials "Workbooks" help to
solve :
= students’ knowledge revision and retention;
» acquisition of the independent work skills;



1. Shuda et al. Workbook as a Tool of Reproducing Method for Teaching Mathematics at the University Level 159

= development of skills to work with the
special literature;

= development of skills to build an algorithm
for solving problems;

= formation of skills to make generalizations
and conclusions;

= activation of cognitive activity of students.

Analysis of the content and purpose of the
didactic materials gives reason to believe that
improvement of the practical trainings methods
can be done by introducing in the teaching
process the workbooks and by treating them as a
didactic elements of the learning process
structure, which is based on the principles of
activating students' independent work. In this
case, the concept of "self-study" implies not only
a process of efficient knowledge reproduction
and their application to solve the problems, but
also an accomplishment of individual tasks
related to the certain changes in objective reality.
During this activity the assimilation of new
knowledge is exercised, the creative abilities are
developed and student is formed as an
"independent personality". Thus the student can
perform in the future in the absence of a direct
and continuous guidance.

During the classes the teacher guides
students’ independent work indirectly or directly
by instructive method. The latter is determined
by the teacher depending on the level of
cognitive abilities of the students. We can assume
that the independent work of students in the
classes using the workbook is to some extent a
way or form of organizing the students’ actions
that are aimed at achieving the goals and
objectives under the guidance of the teacher.

The workbooks are offered to the full-time
students to study the main sections of the course

"Higher Mathematics". In the future, they can be
implemented in the teaching process of
correspondence and distance learning students.
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I.O. Illyxa', H.I. Onapuenko’. PoGoui 30muTi sik 3aci6 BiITBOPIOBAILHOI0 MeTOy HABYAHHS MATEMATHKH B

yHiBepcHTeTi
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CamocriiiHa po0OoTa CTyIeHTa — OCHOBHHI CIOCiO OMaHyBaHHS HABYAJIHHOTO Marepially B I03aypOYHHN 4ac, Ha SIKY
BiIBOIUTHCA 2/3 "acy, BiIBEIEHOTO Ha BUBYCHHS AUCIUILUTIHHA.

VY crarTi BUALJICHI OCHOBHI 3aBIaHHS, SIKi BUPIINIy€ BHINA IIKOJIA y CydYaCHHX yMoBax. I[loka3zaHo, 1o peaiizaris X
3aBJIaHb MOJXKJIFBA [IPU CUCTEMAaTHYHOMY BKJIIIOYECHH] B HABYAILHHUH MIPOIIEC €IEMEHTIB CAaMOCTIITHOT poOOTH CTYAEHTIB.
BcranoBneno, 1mo oaHiero 3 (opm camocTiiiHOI poOOTH Ha 3aHATTAX 1 B I03aypOYHHH dYac €, po3polieHuit
BukianayamMu CyMCBKOTO JEp)KYHIBEPCUTETY, POOOUMIA 3OIIMT. Voro BUKOPHMCTaHHSl HaJa€ MOXIIMBICTh HAaBYMTH
CTy/IEHTa MOYaTKOBHX KypCIB CaMOCTIHHO OTpUMYBaTH 3HaHHS, aKTHBHO aHAJIi3yBaTH 1 3aCBOIOBATH, a TaKOX YMITH
TpaHcdopMyBaTH IX JUIs BUPIIIEHHS HETPAAULIIHHIX MPOOJIEMHHX 3aBJaHb.
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ABTOpamu poOOTH BU3HAYEHI JUIAKTUYHI LIl JaHUX MaTepiaiiB, AKi BKIIOYAaIOTh MOBTOPEHHS BUBUCHOI'O Marepiaiy,
3aKpilJIeHHs 3HaHb | yMiHb CTYJICHTIB 3a JaHOIO TEMOIO, HAOyTTS HABHUYOK CaMOCTiifHOI poOOTH, PO3BUHEHHS YMiHb
po0oTH i3 CcrIeniabHOO JTepaTyporo.

Jani po00di 30MIMTH BUKOPHCTOBYIOTECS TIPH BUBYCHHI OCHOBHHX PO3ALUIIB BUIOI MaTeMaTHKHU. JJoCTyIT 70 HUX MalOTh
CTYICHTH B [HTepHET pecypci Ha caifTi yHIBepcUTeTy. SIK MpUKIIa po3TISIHYTHI po3in «[HTerpanbHe YUCIICHHSD.
OpnHiero 3 mepeBar y BUKOPUCTaHHI JaHUX JUAAKTHYHUX MaTepianiB € IUQepeHIiioBaHui MiAXin y HaB4YaHHI, 110
JI03BOJISIE 3/IIMICHIOBATH 1HAMBIAYaJIbHUHN MIAXIJ 10 CTYACHTIB, BpaXOBYIOUH TX pi3Hi 3M10HOCTI.

Taki poOo4i 30MIMTH 3aNPONOHOBAHI CTYAEHTaM JNEHHOI (OpMH HaBYaHHS JJisi BUBYEHHS OCHOBHHMX PO3JALTB Kypcy
«Bumoi marematuku». Hamami 1X MONIIPHO BHKOPHCTOBYBATH 1 JJIS CTYJCHTIB 3a0YHOI Ta JUCTaHIIWHOI (hopMu
HaB4YaHH.

KrouoBgi ciioBa: BuKIajay; HaB4aJIbHUH MPOIIEC; poOOUMii 30IIUT; cCaMOCTiiHa po0OTa; CTYIEHT

H.A. Hlyz[al, H.NA. OI[ap‘IEHKOI. PaGouue TeTpaaMm Kak CpeACTBO BOCHPOM3BOASALIEr0 MeToAa 00y4eHHs

MAaTEeMATHKH B YHUBEPCUTETE

!2Cymckoif rocyapcTBeHHBIH yHIBepeHTeT, yi1. PuMckoro-Kopcakosa, 2, Cymsr, 40000, Ykpanma

E-mails: 'Shudaira@mail.ru; *Odarnat@mail.ru
CamocrosiTenbHas paboTa CTyCHTa — OCHOBHOH CITOCO0 OBJallcHHs y4eOHBIM MaTepHaIoM BO BHEYPOUYHOE BpeMs, Ha
KOTOPYIO OTBOJAUTCS 2/3 4acoB, OTBEJICHHBIX HA U3yUYCHHE JUCIUTLTAHEIL.
B crarbe BbIJeNeHB OCHOBHBIE 33aud, KOTOpPBIE pEelIaeT BbICIIAs IIKOJA B COBPEMEHHBbIX ycioBusx. [lokazaHo, 4uro
peammzamusl 3TUX 3a7ad  BO3MOXKHA IIPH CHCTEMATHYECKOM BKJIIOYEHHH B Yy4YEOHBI TMpOIECC SJIEMEHTOB
CaMOCTOSITENTEHON paObOTHI CTYICHTOB.
YcTaHOBIIEHO, YTO OAHOH M3 (OPM CAMOCTOSTENBHOH pPabOTH Ha 3aHATHAX M BO BHEYpOYHOE BpeMs SBISETCA,
pa3paboTanHas npenogaBatensiMu CyMCKOTO TOCYHHBEPCHTETA, pabodas TeTpanb. Ee mpuMeHeHne qaeT BO3MOKHOCTh
HAY4YUTb CTYJCHTA HAYAIBHBIX KypPCOB IOJYy4YaTb CAMOCTOSATEIBHO 3HAHMs, AKTMBHO aHAJIM3UPOBATH U YCBAWBaTh, a
TaKXKe yMETh TPAaHCPOPMUPOBATH UX VIS PEIICHUS HETPAIUIIMOHHBIX IPOOJIEMHBIX 3aIaHHIMA.
ABTOpamMy pabOTHI OMPEIEIICHBI JAMIAKTHYCCKHE IEJIM JaHHBIX MAaTepPHaJiOB, KOTOPHIC BKIIIOYAIOT IOBTOPCHUE
U3yYeHHOI'0 MaTepuayia, 3aKpeIUICHHEe 3HAHUM W YMCHHH CTYACHTOB IO JaHHOW TeMe, MPUOOPETECHHE HABBIKOB
CaMOCTOSTEIIFHON paOOTHI, pa3BUTHE YMEHUH pabOTHI CO CIICIIMATBHOMN TUTEePaTypPOH.
JanHbIe paboune TETpaaH HCIONB3YIOTCS IPU W3YYECHHH OCHOBHBIX Pa3/ieiioB BBICIICH MaTeMaTHKU. J[oCTyn K HHM
UMEIT CcTyAeHThl B HHTepHeT pecypce Ha cailte yHuBepcurera. B KkadecTBe mnpumepa paccMOTpEeH paslei
«VIHTErpanbHOE UCUUCICHUE.
KiroueBble cjI0Ba: MperogaBaTelis; padovast TeTpalb; CaMOCTOSTEIbHAS PadoTa; CTyIEHT; YIeOHBIH mpoIiece.
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