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The review of both scientific, methodological and specialized resources on the issue of
increasing the level of students’ mathematical education at the engineering faculties was made.
The experience of implementing information technologies, the Systems of Computer Mathematics
in particular, in the process of teaching university students, was studied. Necessity to form
mathematical competence of the engineers-to-be by means of information technologies was
proved. The technique of instructing students to make engineering designs using information
technologies on examples of the subject “Numerical methods” and “Solution of the system of
linear equations using Gaussian elimination with selecting the pivot element” was offered. The
specific feature of this technique is combination of traditional and innovative educational
methods and techniques. We were considering implementation of the methodology offered
through the example of the practical lesson on the topic “Solution of nonlinear equation”. We
first of all offer to consider the Systems of Computer Mathematics as the way to check the results
obtained, but after students’ gaining corresponding skills, while performing design and graphic
works, course and diploma projects, it is worth encouraging them to computerize computational
process students several alternative methods of problem solving by means of ICT.
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Introduction.

Fast development of science and technology causes constant increase and complication of
the scientific information flow. It requires from future specialists an ability to react quickly to the
demands of current life, update independently and systematically the knowledge, perform
complicated engineering designs. Therefore, the students must possess the skills of using
spreadsheets, systems of statistical computations and the systems of computer mathematics
(SCM), realize their computational capabilities and choose the most efficient ones for satisfying
set objectives.

However, the number of lessons of mathematical subjects in technical higher educational
institutions is reducing, and the level of mathematical preparation of applicants does not give
them an opportunity to broaden the knowledge by themselves.

At the moment, handling the problem of improving the level of mathematical background
among the students of technical educational institutions the specialists [4, p. 111] link to the large-
scale implementation of educational software tools into teaching practice. In such case formation
of students’ mathematical competence takes place by means of increasing their motivation in
learning mathematical subjects, they start have an opportunity to check by themselves the task
they have completed, verify the obtained results or correct the design. We would like to
emphasize that the SCM are widely spread in higher educational institutions.

The analysis of the literature.

As a result of the fact, that SCM is an environment for designing software tools to support
learning mathematical subjects by the students of higher educational institutions, the specialists
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[1, p. 60] consider such systems to be an innovative pedagogical technology. They emphasize that
the efficiency of using computer programs for engineering designs depends on users’ awareness
of the program’s specific features. Corresponding theoretical knowledge contributes to the best
possible choice of design depending on the peculiarities of the set objective. Thus, one of the
tasks of the system of training of would-be engineers is to form and deepen their knowledge and
skills of using ICT in educational and scientific activity.

The review of scientific, methodological and specialized resources proved that nowadays
the issue of forming mathematical competence of the engineers-to-be is of big importance for
many scientists. Of the main directions of improving the educational process, the most popular
among scientists are usage of information computer technologies in teaching mathematical
subjects, implementation of SCM, cloud technologies, etc.

Scientific resources analysis enables to state that scientists offer to use SCM as a tool in
teaching Advanced Mathematics [3], Operational Research [2], Linear Programming [5].

Studying the possibilities of educational software, which enables to simulate the whole
process of completing a wide range of standard tasks in Advanced Mathematics, Ya. V. Krupsky
developed and theoretically proved the concept of adapting SCM Maple for teaching Advanced
Mathematics for students of technical faculties, developed the model of using educational Maple-
simulators and proved the effectiveness of using the Maple system while teaching Advanced
Mathematics for mechanics-to-be [4].

Looking for new methodological approaches to the organization of education in higher
educational institutions, U. P. Kogut discovered educational possibilities to increase the level of
ICT-competence formation among the specialists in Informatics-to-be by means of using SCM in
their professional education [3].

Claiming that teaching Mathematics must be as simple, clear and natural, as possible, O. I.
Tiutiunnyk developed the main components of the technique of using SCM while teaching linear
programming for managers-to-be. The main means of teaching Advanced Mathematics were
presented by the author in the form of educational Maple-simulators in linear programming [7].

Proving that traditional methods of teaching mathematical subjects do not contribute to
effective organization of students’ individual work, N. V. Rashevska offered the technique of
using mobile ICT while teaching Advanced Mathematics for students of technical higher
educational institutions with using computer-oriented practical and individual tasks, SCM
integrator and MathPiper dynamic geometry [5].

While developing mobile educational environment in Advanced Mathematics,
M. A. Kislova started out from the idea, that in the process of teaching Advanced Mathematics
modern ICTs are desirable to use for presenting educational material, performing calculations,
visualizing mathematical dependences, forming skills of conducting educational mathematical
investigations, as well as for supporting students’ educational activity and organizing their
individual work [1].

However, the problem of improving the training of technical students in performing
engineering designs demands further investigation. We consider that search for the ways to
increase the level of mathematical education of engineers-to-be, development of innovative
approaches to formation of their mathematical competence, development of new methods of
teaching mathematical subjects using the means of ICT have by half used potential.

The results of the investigation.

As a result of the conducted research, we developed the methodology of teaching students
to perform engineering designs using ICT at the practical lessons of the subject “Numerical
methods”.

Both synthesis of the data from the scientific resources and own pedagogical experience
allowed to define the stages of teaching engineers-to-be to conduct mathematical design at
practical classes in mathematical subjects.

— Announcing the topic, goal.
— Updating basic knowledge.
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— Self-checking the knowledge.

— Solving the task in a team by a traditional method.

— Computerizing the process of conducting design by means of MS Excel.

— Using SCM for solving the task.

— Comparing possibilities of different computer means of teaching and defining the
purposefulness of using them while solving profession-oriented tasks.

— Receiving an individual task, which the student must solve by a traditional method and
checking the results obtained by means of ICT.

— Evaluating the results of the work in a classroom.

— Giving the task for an individual work.

We will consider implementation of the methodology offered through the example of the
practical lesson on the topic “Solution of nonlinear equation”.

At the stage of updating supportive knowledge, students use electronic educational
resources and revise basic theoretical statements on the topic they learn. After this with the help
of tests and the system of MS Power Point action buttons they perform self-assessment and fill in
the knowledge gaps.

Updating basic knowledge.

We repeat the statement of the problem:

Let’s analyze the problem of finding the root of a nonlinear equation

f (X) =0 , (l)
We pay attention to the fact, that solving this problem can be split into several stages:
— analysis of root location and their multiplicity;
— root isolation, which is defining locations, which contain only one root;
— counting the root with the fixed precision by means of one of iterative algorithms.

We revise the methods of root isolation. We remind that roots can be isolated by a method
of graphs, a trial method and a method of defining the monotonicity interval.

We revise the algorithm of a dichotomy method.

Algorithm.

— Toisolate the root of the equation f(x)=0 — to find an interval [a,;b, ], where the index

changes: f(a,)- f(b,)<0.
— To define the midpoint of the interval
— Evaluate the function

— Depending on the index f(x,) to define new limits of the interval [a,;b,], i=1,2... in the
following way:

- if f(a,) f(x,)<O0,then @ =a _,, b =x,, i=12...,
- if f(a,) f(x,)>0,then a,=x,,, b, =b,,, i=12,...,
— Calculate x;, = b+,

Calculate an inaccuracy using the formula r, =b, —a,.
— Iteration process ends as soon as I, <¢.

We demonstrate the process of the interval division with the help of the graph (Fig. 1).
We notice that in case, when inequation comes true

b —a =MS8
2n

n n

)
which means the length on a n interval gets smaller than the fixed precision, we take up
that
bn -4,
X, =C, =
2 ®)
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is a root of the equation.

y
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Owe)  Jieyl E:

Fig. 1. Method of dividing the interval into halves.

L 1

In this condition convergence estimate takes place
b-a

< —
2n+1

X, — X,

(4)
The result is that the number of iterations, necessary to be conducted to find an
approximate root of the equation (1.1) with the fixed precision € complies with the correlation

n> [Iog2 b—_a}
& ()

At the stage of team work the method of finding equation solutions by approximate roots
adjustments is offered.

We suggest solving the problem by means of a traditional method, using the MS Excel
possibilities.

2
To find a solution of the equation y—sin(x+%j+(§j =0 by means of a dichotomy

method with precision ¢ = 0,001.

At first we isolate the equation roots by the method of defining the monotonicity interval.
We use the following table (Table 1).

Table Ne 1.
Evaluation of the function index in definite points
X —4 -3 -2 -1 0 1 2 3
signf(x) | - -~ - - + + _ _

We can see from the table that the equation has two roots, which are located in the interval
[-1;0] and [1;2].
Besides, we consider the process of isolating the equation root by means of the method of
graphs. We build the function graph. We define that the intervals [-1;0] and [1;2] contain the
equation roots (Fig. 2).
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A B c | D | E | F G H
1 b v
2 -3 =SIN(KA2+HTM0/3)- (K1 2722 ¥
3 |=K1240 5] -3 1
4 -2 -2 ;
5 15 K , /g’ ~ , , .
e -] O 4 2 / i \ 4 :
7 05 0 :
g 0 1 / - \
g 05 1 / i \
10 1 1 - =
11 15 0 . \
12 2 -1 “
13 25 -2 . \
14 3 3 N
15 35 -4 6
16 4 -5 .
17 45 -6 ’
18

Fig. 2. Isolating the equation root by the method of graphs.

As we can see, one of the equation solution is located in the interval [1;2]. We choose
a, =1,b, = 2. According to the formula (5) we define, that to find the root with an accuracy 103
it is necessary to conduct ten iterations.

We make up and fill the MS Excel table. We leave the part of the interval, where the
function values at the ends have different indexes (Fig. 3).

n an b, %-=(an+hp)/2 fla) | fix) | (b -an)
0 1 2 15 05361 000249 1
1 1 15 125 0539651 0356944 05
2 1,25 15 1,375 03569445 0,186274 025
3 1,375 15 14375 0,1862735 0,094059 0,125
4 14375 15 146875 00940595 0046314 00625
5 146875 15 1484375 00463137 0022042 003125
5 1,434375 15 14921875 00220417 0,009807 0015625
71492188 15 149609375 00098072 0,003666 0,0078125
8 1,496094 15 1498046875 00036656 0000589 000390625

Fig. 3. Counting the equation positive root by means of the method of dividing
the interval into halves.

After this we suggest partial computerizing of the counting process by means of
introducing corresponding formulas (Fig. 4).

an b, ¥r={an+hp)/2 fiar) £ f(xr) {br, - a) 0,001
1 ZL 1 ,SI -0,0024523] 0 535651 1
=ECNMF2G2<0,C2,ED) 1 ,25:| =[SIN[[HHEIG+E3])-|:E3.-Q:|“2:I| 0 ,E. =ECNKU{HI=<5I%1;"End","")

Fig. 4. Inserting the formulas for automatic fill of the table.
We get the equation negative root by means of auto fill and usage of the commands
Service — Parameters — Count — Worksheet Recount (Fig. 5).
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MexayHapo, | CoxpaHeHHe | MpoBEpKka oWHE0K | Opdorpadua | Eez0nacHoCTE
Bua MNpagka | Obme | Mepexoa | CrHCKH | AHarpanma I LegeT
EblMHCnEHHA
; SETOMATHYRCKH ' BpyuHyt BrimcniTe (F3) |
AETOMATHHYECKH EpOME TaﬁJ'IHLl '7 Nepec4eT Neped COxpaHeHHEM nepecqe-r era
[ wrepaunn
MpeAEnEHOE YMCND MTEPALLHH: IF CITHOCHTENEHSA NOCPEWHOCTE: IU,DT
MapaMeTpel KHHMMK
[¥ oBHoERATE yAaneHHEE CCbinkk [V coxpaHATE 3HAHEHKA BHEWHHX CEAZER
[~ ToMHOCT Kak Ha 3kpaHe [~ poryckaTs HasBaHHA AHANA30HOE
[ cucTema aat 1904
0K I OTMEHA
Fig. 5. Procedure of finding solution.
We receive (Fig. 6):
h ar, b, xn=(anth )2 fla) | fix)) | (bn-ap)
a -1 a 05 020282 0457756 1
1 -1 0.5 075 020252 0152217 a5
2 -1 0,75 0875 0202482 002008 024
3 0875 0,75 08125 002005840 006751 0,125
4 0875 08125 -0,84375 -00200554 | 0024065 00525
) 0875 034375 -0,8559475 -0 0200584 0002053 003125
) 0875 -035938 08671575 -0,0200584| -0,00595 0015625
7 -0@86719) -085935 086325125 -0,0089641 -0,00343 00073125
8 -086323 -085838 -0861328126 -0 0034324) -0 00067 0 00350625

Fig. 6. Counting the negative positive root by means of partial count computerizing.

That done, the exponential equation is solved by the teacher with the help of the add-on

Goal Seek of MS Excel spreadsheet (Fig. 7).

o |

x1=‘ -0,8608] 0

Hz= 1,49344: =|:S|NIil:l_lHljf3+EIE:lj-|:ElEf2]“2j|
Moabop napaMeTpa x|
YWCTAHOEMTE B AHEHKE! I':E‘ :k_]

IHAYEHHE: ID

M=ZMEHAA ZHAYEHHE AUEHKH! |$B$5| :k_]

OTHEHS

Fig. 7. Finding the equation roots by means of count computerizing
At the end, the equation is solved using SCM MathCAD (Fig. 8).
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Function: .
5 line segment
fi) = | sin :»:+E - x=-2.2
3 2
accuracy.
schedule: TOL = 1 x 1EI_3
2 A o 1w 2
3 \ result
=17 r=-2 root(fix) ¥ = —0.261
x=12 root(f), %5 = 1.498
X

Fig. 8. Finding the equation roots by means of MathCAD system.

After this students receive the task for individual work and instructions for performing it.
While finding the equation root, students implement the gained knowledge and improve the skills
of solving nonlinear equations.

We will consider implementation of the methodology offered through the example of the
practical lesson on the topic “Solution of the system of linear equations using Gaussian
elimination with selecting the pivot element” also.

We revise the conditions, when the system of linear equations (SLE) (6) has the general
solution:

ay, X, +a,x, +..+a,x, =b
Ay Xy + AppyXy + .+ ay X, =D,

Ay Xy + AppXy + .+ a, X, =D ©6)
H

a) equal number of rows and columns, i.e. m=n;

6) non-degenerate main matrix of the system, i.e. matrix determinant’s difference from
zero.

In the form of general questioning we revise the methods of solving the system of linear
equations, known from the course of Advanced Mathematics, such as Cramer’s method, matrix
method, Gaussian elimination.

We pay attention to the fact, that performing Gaussian elimination is guaranteed by the
condition that the principal matrix A minors are different from zero. Although it is not clear in
advance if all principal matrix A minors are different from zero. It is possible to avoid such
situation, using Gaussian elimination with selecting the pivot element.

We note that the main idea of Gaussian elimination with pivoting lies in the following:
every next stage we must eliminate not the following unknown variable, but the unknown
variable, which coefficient is the biggest by the module.

The following variants of Gaussian elimination with pivoting are used in practice:

1. Gaussian elimination with partial pivoting (by a row). In this case the pivot at the i stage

of elimination is selected as the maximum one by the module among the elements of i

row, which is equal to renumbering the variables on every stage of elimination;
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2. Gaussian elimination with partial pivoting (by a column). In this case the pivot at the i
stage of elimination is selected as the pivot of the i column, which is equal to renumbering
the equations on every stage of elimination;

3. Gaussian elimination with complete pivoting (by the whole matrix). In this case the pivot
at the i stage of elimination is selected as the maximum one by the module among all
elements of matrix, which means renumbering the variables and interchanging the
equations.

We revise the algorithm of Gaussian elimination with pivoting.
Algorithm
To select the biggest element by the module, which does not belong to the column of
absolute terms.
In this conditions the row, which contains the pivot is called a pivot row;
To calculate multipliers m, for every matrix row, except for the pivot one, by the formula
apq (7)
To add the pivot row, multiplied by the corresponding multiplier m, for every not pivot
row.
To eliminate the column with zero elements and the pivot row and get the matrix, which
consists of one row and one column less.
To keep on iterating until the matrix gets triangle form.
To pass on to finding out unknown variables.
At the stage of team work we offer to solve this SLE by performing Gaussian elimination
with pivoting “manually”, later on — to check the solution obtained using MS Excel.
Students are offered the task to solve this SLE by performing Gaussian elimination with
pivoting:
2X, +5X, +4x, =1
3%, +2X,—X; =8
4X —X, — 2%, =—3
Let us consider the pivot matrix of A system and the column B of absolute terms:

2 5 4 1
A=|3 2 -1|, B=| 8
4 -1 -2 -3

We select the pivot — the element, situated in the crossing of the first row and the second

column, i.e. a, =5.
1

- 2
Let us calculate the multipliers m;: m, = _E; m, = g;

At the next stage we add the pivot row, multiplied by the corresponding multiplier m,, to

the second and the third rows of the matrix. As a result, we receive the matrix of the following
form:

2 5 4 1
A=|22 0 -2,6 7,6
44 0 -1,2 -2,8
Later on, eliminating the second column and the pivot row, we receive the matrix 4':

A0 _ 2,2 26 17,6
4,4 12 2,8
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After this we pass on to the Stage 2, and repeat the same actions over the matrix received,
i.e:
1. Select the pivot 4,4.
2. For the first row of the matrix we calculate multipliers m.: m, = —% = —%
3. We add the pivot row, multiplied by corresponding multiplier m,, to every no pivot one of

the matrix. The result of performing this stage is the matrix of the following form:

(0 29
44 -12 -2,8

Later on, by eliminating the first column and the pivot row, we receive the matrix, which
consists of one row and two columns:

AP =(-2 9)
Now the procedure of transforming the matrix to triangular form can be considered done.
We pass on to finding out unknown variables x; . For this purpose we join all pivot rows, starting

with the last one, being the part of the matrix A® _ Apr a result we receive the system which easily
helps to find out unknown variables:

| 28-12.45
2 5 4 1 4.4 x, = ~1,86364
1-4x,-2x
0 0 2 9 |sig=—tTh oy~ 4545455
44 0 12 -2.8 . X, =45
Xy = ——
2

Now we check the results by MS Excel (Fig. 9).

Enter initial data.

Form the row x, where there will be the values of unknown variables received.

3. Form the constraint column, where we enter the formula: =CYMMIIPOU3B
(SUMPRODUCT) (Row 1; X).

N e

A, E | © | D E F | G | H |
The
1 The matrix A matrix B | restrictions
2 [ 2 5 q 1 =CYMMNPOM3B(E2:02; $555:50%5)
3 3 2 1 g
4 4 -1 2 3
5 x[ 1

Fig. 9. Preparing the data for automatic solution finding.

4. Perform autocompletion, having fixed the row X values.
5. Use the Tab Service — Solver

(changing the row X, we add constraints: the constraint column is equal to the column of
absolute terms; Solver parameters — linear) and press the button Run (Fig. 10).

162



ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2016. Ne 2 (27)

x
(0 BEINONHHTE I

107
PaBHOH: FmaKcmmaanomysHaHEHnm ' 3HaYEHMHD: ID
= = 3aKpEITE

' MMHMMANEHOMY SHAHEHHHD
MzmeHAA AqefkK;

[ri1caR11cs B3| npennonngmb|
—OrpaHHYEHKA! MapameTpbl |

R7CTIROCT = R7C6IR9CE ;I AobBaEHTE |
MSHEHHTE |

lI ¥aannTe

YETAHOEMTE LENEEYHD AUSHKY!

BoCCTaHOBMTE |
Cnpagka |

Fig. 10. Procedure of finding solution.

We receive (Fig. 11):

A, E | ¢ | D E F |
The
1 The matriz A matriz B | restrictions
2 2 5 4 1 1
3 3 2 -1 8l 8
4 4 -1 -2 a3l -3
5 x| -186364 4 545455 -4 5] l

Fig. 11. The result of the system’s solving.

After, the SLE is solved using MathCAD system of computer Mathematics by the matrix
method (Fig. 12).

Create the matrix A: Create the matrix B:
2 5 4 1
A=3 2 -1 B=| 2
4 -1 -2 -3

Find the inverse matrix:

0.114 0136 0295
A_l =|-0045 0455 -0318
025 -035 0325

We find the solution of the formula X=A"B:

-1.264
w=a"LE=| 4545
-4.5
Inspection:
1
&XK =] F

=3

Fig. 12. Finding the solution using MathCAD system.
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At the current stage, regardless the topic of a practical class, discussion of alternative
methods of performing calculations takes place.

The perspectives for further research lie in experimental validation of the efficiency of the
method offered.

Practical lesson ends up with giving home assignment, which is individual for every
student. Based on the result of home assignment, students are asked to prepare a report and make
conclusions regarding the choice of the best possible way of coping with the task set.

The specific feature of the method offered is combination of traditional and innovational
teaching means and techniques. Since SCM implementation simplifies computational process, it
might prevent from students’ understanding the procedure of solution and interpreting the results
obtained. So we are convinced that using ICT for performing engineering designs is possible to be
offered for students only after they have learnt the algorithm of solving the equation in a
traditional way.

Thus, we first of all offer to consider SCM as the way to check the results obtained.
However, after students’ gaining corresponding skills, while performing design and graphic
works, course and diploma projects, it is worth encouraging them to computerize computational
process.

Besides, we are sure that it is necessary to offer the students several alternative methods of
problem solving by means of ICT. Indeed, in different cases depending on the task set it is
appropriate to use different computing facilities. Therefore, engineer-to-be must have an idea of
possibilities of a wide range of ICT means for solving professional problems.

The conclusions.

— One of the tasks of the higher education is to form mathematical competence of engineers-
to-be, to provide them with necessary knowledge and skills of using modern information
technologies in order to solve profession-oriented tasks.

— From our point of view, students’ awareness of a wide range of computation software
programs promotes choosing the most efficient ones among alternative ways of
engineering designs.

— The technique of instructing students to make engineering designs using information
technologies on example of the subject “Numerical methods” was offered.

— The specific feature of this technique if combination of traditional and innovative
educational methods and techniques.

— Such approach widens students’ design and scientific abilities, contributes to forming their
scientific outlook, opens prospects for creative implementation of gained knowledge and
skills.

REFERENCES

1. Kislova M. A. Development of a mobile learning environment in higher mathematics in training of
Electromechanics Engineers. Synopsis of a Thesis for a Candidate of Pedagogical Science:
13.00.10. Kyiv (2015) 21 p. (ukr)

2. Kobylnyk T. P. The Systems of Computer Mathematics in Teaching Students of the Speciality
“Informatics”. Information Technologies and Means of Education. Vol. 40, Ne 2, pp. 50-64
(2014) (ukr)

3. Kogut U.P. The Systems of Computer Mathematics as the Means of Teaching Research
Operations to Would-Be Specialists in Informatics. Synopsis of a Thesis for a Candidate of
Pedagogical Science: 13.00.10. Kyiv (2015) 22 p. (ukr)

4. Krupskyi Ya. V. Development of Maple System in Teaching Advanced Mathematics to Would-Be
Engineers Mechanics. Synopsis of a Thesis for a Candidate of Pedagogical Science: 13.00.10.
Kyiv (2012) 20 p. (ukr)

5. Rashevs’ka N. V. Mobile information and communication technologies of learning calculus
(higher mathematics) students’ in higher technical institutions. Synopsis of a Thesis for a
Candidate of Pedagogical Science: 13.00.10. Kyiv (2011) 21 p. (ukr)

6. Tutunnyk O. I. Using the Systems of Computer Mathematics for Creating Educational Program
Tools. Bulletin of Vynnytsia Polytechnic Institute. Ne 6. pp. 111-116 (2013) (ukr)

164



ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2016. Ne 2 (27)

7. Tutunnyk O. I. Using the Systems of Computer Mathematics in the Process of Teaching Linear
Programming to Would-Be Administrative Managers. Thesis for a Candidate of Pedagogical
Science: 13.00.10. Vynnytsia (2014) 373 p. (ukr)

Cratrs Hagifinma no penakiii 23.05.16

bumeseus H. I'.

Akajiemisi MyHinMnaJabHOro ynpasiainas, Kuis, Ykpaina

MIAI'OTOBKA CTYIAEHTIB BHIIUX HABYAJIBHUX 3AKJIAAIB J0
BUKOHAHHS IHHKEHEPHUX PO3PAXYHKIB

Y cTaTTi BUKOHAHO OIVIAJT HAyKOBO-METOJWYHOI 1 CHEI[iaIbHOI JITepaTypu 3 HHUTAaHb
MIIBUIICHHS PIBHS MaTEMAaTHYHOI OCBITH CTYJSHTIB IHXKEHEPHHX CIeIliabHOCTeH. Y Xoi
JOCITIJDKEHHS HaMu OyJ10 BHBYEHO JOCBiJ 3aCTOCYBaHHS 1H(OpMAIIHHUX TEXHOJIOTIH, 30KpemMa
CHCTEM KOMII IOTEPHOI MaTEeMaTHUKH, SKi BUKOPHCTOBYIOTHCS B NIPOIIECI IMIATOTOBKU CTYACHTIB
BUIIMX HAaBYAIBHUX 3aKJIa/iB. YHACIIIOK CHUCTeMaTu3allil JaHuX JiTeparypu Oyino JOBEIEHO
JOLUIBHICTE (OpPMYBaHHS MaTEeMATHYHOI KOMIIETEHTHOCTI MaiOyTHIX IHXEHEpiB 3aco0amu
iHpopManiiHuX TexHojoriii. Ha miacraBi pe3ynpTaTiB AOCHIIKEHHS Oylo 3ampOrOHOBAHO
METOJIMKY HaBYaHHS CTYJCHTIB BHUKOHYBAaTH I1HXKCHEPHI PO3PaxXyHKH 3 BHKOPHUCTAHHSIM
iHQopMaIIHHUX TEXHOJIOTIM Ha MPUKIAIlI AUCHHMIUTIHA «YuciioBi MeToan». OCcoOIUBICTIO qaHOT
METOAMKH SIBIIIETHCS MOEAHAHHS TPAAULIHHIUX 1 IHHOBAIITHUX METO/IIB Ta 3ac00iB HaBYaHHA. Mu
PO3TIIsaNI peanizaliio 3alporoHOBaHOT METOAUKH Ha MPUKIIAI]l MPAKTUYHUX 3aHATHh 32 TEMaMH
"Po3B’s13aHHS HENMHIKHOTO piBHSIHHS" 1 "P0O3B’s13aHHS CUCTEMHU JIIHIMHUX PIBHSHL MeTOI0M ["ayca
3 BHOOpPOM TOJIOBHOTO eneMeHTy". B mepiny depry Mu OPOMOHYEMO PO3TJISAATH CUCTEMH
KOMIT' FOTEpPHOT MaTeMaTHKH K CIOCIO TMepeBipUTH OTPHMaHI pe3yabTaTH, ajue IMicias HaOyTTs
CTYJICHTaMH BIJIMOBIJHUX 3HaHb, HABMYOK 1 BMiHb, MM PEKOMEHIYEMO 3a0X0YyBaTH iX [0
aBTOMATH3aIlii POIECY pO3PaXyHKIB y X0OJi BHKOHAHHS PO3PaXyHKOBO-TpadiuHuX, KypCOBUX 200
TUIUIOMHUX po0iT. MU mepekoHaHi, 10 HAsBHICTh y CTYJEHTIB BiIOMOCTEH MPO MIMPOKE KOJIO
KOMIT IOTEPHUX MpOrpaM OOYMCIIOBAJIBHOIO MPU3HAYEHHS A€ MOKJIMBICTH BUOOpPY HAMOLIbII
e(PEeKTUBHHX 3-TIOMDK alIbTEPHATUBHUX 3aC001B 1HKEHEPHHUX PO3PAXYHKIB.

KirouoBi ciaoBa: KOMIUIEKC, HaBYaHHs, 3aco0HM, TIPaKTHKa, OIHKW, BIUIUBY,
€(eKTUBHICTb.

boimesen H. I'.

AxkaneMusi MyHHIMNAJILHOTO ynpasJjienus, Kues, Ykpauna

MNOATOTOBKA CTYAEHTOB BY30B K BBIIIOJIHEHUIO MHXEHEPHBIX
PACYETOB

B crarbe BbIMONAHEH 0030p HAay4YHO-METOAMYECKOW M CHENMAIbHON JIMTEpaTyphl IO
BOMPOCAaM TIOBBIIICHUS YPOBHS MaTeMaTHYECKOro OOpa3oBaHMs CTYIEHTOB HHXKEHEPHBIX
cnienuanbHocTel. B xone nccnenoBanus HaMu ObLT H3y4eH OMNBIT IPUMEHEHHs HH(OPMAIIMOHHBIX
TEXHOJIOTUI, B YaCTHOCTU CHUCTEM KOMIIBIOTEPHOH MaTeMAaTHKH, KOTOpbIE MCIIONb3YIOTCS B
nporecce MOATOTOBKU CTY/AECHTOB BBICIIMX y4eOHBIX 3aBeiieHui. BcenencTBue cuctemMaTH3aliuu
JAHHBIX JIMTEpaTypbl OblIa JI0Ka3aHa IIeJIecO00pa3HOCTh (OPMUPOBAHUS MaTeMaTHYECKOM
KOMIIETEHTHOCTH OyAyIIMX WH)XEHEPOB CpeICTBAMU HH(POPMAIMOHHBIX TexHosoruil. Ha
OCHOBaHUHU pE3YyJIbTATOB HCCIENOBaHMS ObUIO MPEUIOKEHO METOJUKY OOy4YeHHUS CTYACHTOB
BBITOJIHAT MH)KEHEPHBIE pacyeTbl C HCIOJIb30BaHHEM HH(OPMAIIMOHHBIX TEXHOJIOTUH Ha
npuMepe IUCHUIUIMHBL «YuciaeHHble MeToab». OCOOEHHOCTHhIO NaHHOM METOJMKH SBISETCS
coYeTaHHe TPAAULIMOHHBIX M HWHHOBAIIMOHHBIX METOJOB U CpeACTB o0ydeHus. Mbl
paccMaTpuBaiIM peau3alyio IpejiaraeMoil METOJUKHA Ha IpUMepe MPaKTUYECKUX 3aHATHI 10
TemaMm "PemieHne HenuHeilHOro ypaBHeHMs" M "PelieHue cucTeMbl JIMHEWHBIX YpaBHEHMH
Metonom ['aycca c¢ BbIOOpoM TIiaBHOro syeMeHTa'. B mepByio odepeab Mbl Ipeasiaraem
paccMaTpuBaTh CHUCTEMBl KOMITBIOTEPHOM MaTeMaTHKHU Kak CHoco0 MpOBEPUTH IOJyYEHHbIE
pe3ynbTaThl, HO TOCJE€ NPUOOpPETEeHHs] CTYACHTAMHU COOTBETCTBYIOUIMX 3HAHWM, HABBIKOB U
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YMEHUHM, Mbl PEKOMEHJyeM IMOOILIPSATh KX K aBTOMAaTW3allMu IIpollecca pacyeToB B XOJeE
BBITIOJITHCHUS PAcUETHO-TpapUUIECKUX, KYPCOBBIX HJIM JUIIOMHBIX pa0b0T. MBI yOekKIEHBI, UTO
HaJU4He y CTYACHTOB CBEJCHUHN O IMIMPOKOM KPYTre KOMIBIOTEPHBIX MPOrPaMM BBIUYUCIUTEIHHOTO
Ha3HA4YCHHS JaeT BO3MOXKHOCTh BbIOOpa HambOosiee 3((EKTUBHBIX M3 YHCIA AIbTEPHATHBHBIX
CPElICTB MH)KEHEPHBIX PACUETOB.

KioueBbie cjioBa: KOMIUIEKC, OOyYE€HHME, CpPEICTBA, NPAKTHUKA, OIICHKH, BIIUSHHE,

3¢ (HEKTHBHOCTS.
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