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Abstract: Difficult subjects in the course of study may hdeneficial influence on future
life of graduates. Authors of the article are poigtout attention on connections that exist
between teaching mathematics and choice of caratr for graduates of Management
Faculty AT University of Technology in €gtochowa. In first part of the article is briefly
presenting an influence of mathematical thinkinggoowth of various civilizations. Than
focus in turned on benefits of mathematical thigkipersonal development and positive
personality traits of people working with matheroati Succeeding part of the article is
describing the topics covered by the scope of istudbn a bachelor's degree in
Management Faculty. Educational goals were predess well as their usage in economic
realities. Final chapter consist of different mat life choices for graduates of university
of technology with emphasis of those traits, whicds developed during intercourse with
mathematic.
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Introduction

Mathematics is quite often seen through the ldnsomplex equations,
unclear charts or statements written with intricatearacters. | is commonly
assumed that it is difficult and incomprehensibBich stereotype cause an
aversion to notice that mathematical methods aippiyultiple aspects of everyday
life. It is worth to realize that the role and é¢wf application of mathematics is
beyond the borders of common understanding. Byyaimg the development of
every known civilization we can see that mathersaitc a foundation of each.
Thanks to it was possible to predict solar eclipsescalculate time of moon
rotation around the earth. Spatial geometry wadd usethe construction of
pyramids, and the famous Fibonacci sequence wadirrced in nature,
architecture and music. Medical diagnostic andapyiare constantly supported by
mathematical methods. The foundation of modern ectempwork is Boolean
algebra created by British mathematician Georgdd3oo

Practical use of mathematics

Knowledge of mathematical methods, their basic laaval rules is
supporting not only to commonly understand growth lalso has an influence on
our behavior in day to day life. Mathematic is thesement of logical thinking
therefore it allows consistent deduction and raioprognosis. It is also a
cornerstone for further development of desirecueist
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Modern example to follow citizen should be perfecist with open mind
and self discipline. At the same time he shoulddderant, active, brave, hones,
responsible and posses critical approach. Mathensasupporting such virtues as
without rules there is no science nor healthy spc[é]

Mathematic is becoming more and more importaniféndf young people.
It influences their effective work in day to dafeliand at future work. On one hand
side it teaches the usage of predefined equationthe other it develops the skills
like problem solving, logical and analytic thinkingptimized decision making and
foremost creation of thoughts. It may be risk tdnkhthat mathematical
background is the source of growth the societyiffer@nt branches of science.
Mathematic or even more precisely mathematical ocdshare being used in
economics, medicine, insurance sector, bankingaaoditecture. It is crucial to
calculate taxes, loan rates, loan capability tggatchomes or bridges. Quite often
we are not aware how much mathematic is aroundcEvsty day we are using
computers or mobile phones, we drive cars, do wagsimn washing up machines,
we use machines like refrigerator that are usawgslof physic which is based on
mathematic equations.

Although it is not easy to realize but there ispossibility to live without
understanding basic definitions and mathematiedaéstents. As for “the queen of
science” it is very hard to absorb mathematicabWdedge independently,
moreover individually use it practice.

Goals for mathematic teachers

The goal of mathematics teacher at the Managensmilty at University
of Technology in Cgstochowa is presentation to students elementargrtiapnts
of mathematics, that can be used on various codigésy further studies.

One of the basics goals is to develop graduates ghases general
mathematical knowledge comprehensive enough tavallem usage in various
problems areas.

Second very important goal is to adjust the knogéedhared to work
market expectations. Graduates are expected toehdyrto perform work
individually but also in teams. They understandifghe problems should be deep
enough to allow them to discuss the results ofyaigml Depending on the specialty
graduates should know proper mathematical methedd in particular area, for
example to perform analyze of financial markets.ong§equences of decision
making in economy are being considered as gaionsw. it is important reason to
perform deep analyze of situation and to definectitegories how the choice will
be made and the searches will be done. In econamsearches various
mathematical methods are being used. From the amaas it is worth mentioning
linear algebra, mathematical analysis, mathemasitatistics, probability theory,
operations research, the theory of stochastic pease differential equations and
differential, and graph theory. [2]
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During last years a trend of decreasing the armafumturs for mathematic can
be noticed. Such approach takes place not onlyigensities but also at all lower
levels of education including high schools and ggsums. As a result it becomes
impossible to present in theory and practice alvatmentioned areas of mathematics.
Due to accepted minimum program criteria mathenfeti& been reduced to 30 or 45
hours during first year of studies. Therefore dyitime lectures only two main streams
of mathematic are presented - the linear algebrh tha mathematical analysis.
Students have an opportunity to get to know matkieatatools indispensible to
perform statistical research and building econametodels.[3]

Mathematic course during first year of studies begwith lectures about
matrixes and matrix calculus and solving systefBnear and inequality. The
content of lectures are illustrated during practessons by proper examples from
day to day situations. Matrix calculus is used gohtief model for input-output
analysis, analysis of balance equations, the ogighiip between effort and results
of work. Matrices, linear equations and inequditere a fundamental tool in
problems of linear programming. It is being usediodels of:

— optimal decision for production range of industeaterprises,
— optimal use of machinery,
— optimization of the decision of choose the investhuptions.
It is being also used in transportation areas mi#in focus on:
— optimal transportation plan to open and closedisirartation,
— reduction of movement without foods
— reduction of transportation and production costs
— determination of the optimal trajectory.
A major area of application of matrix is businetanping production systems with
particular emphasis on:
— planning of production and employment
planning of import
planning the wage fund
planning of material procurement

Mathematical analysis is another part of mathematicich is presented
to the students. Thoroughly discussed are thediafisequences, which are needed
to define the number of Euler. The e number appfarinstance as a base for
exponential function describing the change of soswmonomic parameters
depending on timd. Appearing in the equation (1) constants receivasies
a>0,b>1c>0 . Graph of this function is called a logistic curve

a
= >
f (t) 1+ be—ct t O’ (1)
In addition to the knowledge of students from higthool on the functions
exponential and logarithmic functions are discugbetdoughly. They have a wide
application as a function of the demand - supply.f@rticular attention deserves
the functions described in formulas (2, 3), thelpvalto calculate the price and

income;
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f(x)=kx* k>0 a>0 (2)
f(x)=a+bln(x) a>0, b>0 (3)
In the formula (2Xx is the price, in the formula (3)is income.

Important is the use of the three functions (4,6b,whose graphs are called
Tornquist curves. These are the functions descififyedulas:

f=—2% x>0 (4)
X+a,
fg=20Tq) g (5)
X+a,
= % 6
f(x) =a, [x jY—X_F% X=a, (6)
In the above formulas, the variable x is incomed an i=1.8 are

parameters with positive sign. Graphs of thesetfons illustrate dependency of
the demand for basic goods, higher level and yigaoods from the income of
consumer. These functions are indispensible fosinass planning because they
are showing when and up to what level people maydauticular goods. Methods
for estimating the parameters of these functiomsdents learn on the subject of
econometrics. During next lectures in mathematiedents are learning method of
calculating the functions limits and their use fdetermining the function
asymptotes. As part of the calculus of functionsoné variable of a first and
second order is presented the theory and praatisal Calculus methods are
applicable to many problems in economics, geomdéghniques, as well as in
everyday life problems. Functions, which are oftesed in economics are a good
example for testing monotonicity, the designatioh extremes, concavity,
convexity or determining extremes and inflectioningg Also it is being
introduced the concepts of derivative, which isdugh economics. This refers to
such concepts as the calculation of the margim@lewerage incremental costs, the
rate of change of the function and its flexibilitpifferential calculus of functions
of one variable allows to make a thorough analgdigach function. Next is
discussed the theory on the function of many vé&mbAll definitions and
theorems concerning the functions of one varial#esatended to functions of two,
and later many variables. As part of the practigadlications is detail is presented
a method of least squares for the function of tadables. This method is used for
parameter estimation in linear models. With an elatary knowledge of the
function of two variables, you can use it to analjfze function of demand - supply
dependent on two sizes - prices and income. Itagy ¢o extend the theory of
functions dependent on a larger number of variab@®s particular attention
deserves the production function of Cobba — Dowgl@sin particular form:

F(K,L)=aK* L* (7)
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where K - the capital input, L - the amount of weorkeded to produce a unit of
product. SizeK, L = 0, parameters, a, >0, wherein a,50 (0,1).
At the end of the course in mathematics elemenkaowledge of calculus are
presented. Presented are the basic propertieslefinite integral, then geometric
interpretation and application of the definite grd. Among the applications of
the definite integral in the economy it is worthmiening:
— calculating the average value
— calculation of resources in stock
— calculation of total return over the lifetime oktdevice
— surplus and the loss of producer and consumer

Moving on from the definite integral to impropertégral, students are
prepared to listen to a lecture from the statistlos mathematical statistics is
defined the concept of density or distribution ofrandom variable with the
improper integral. Here again, the task of math@saeachers is to bring these
issues which will be used in the education of sttslen the objects in the further
course of study

Summary

Perhaps the studies on the Management Facultyrdid®elong the easiest
one. However graduates of this faculty have margsibdities to find interesting
work. Knowledge of mathematics allows to elaborat# only the ability of
analytics thinking but also helps in transparenty warmulate the laws of
economics. As a contribution of this studies folilogvskills are being developed
which are desired on the work market — precise amalytic thinking, problem
solving by practical usage of theory end equationgearly all areas of day to day
life including education, business and production.

Graduates of the department frequently connectr theure with the
financial sector. It is very often well-paid andghly regarded work in banks,
financial institutions, insurance companies orhe finance department of small
and medium-sized enterprises. The responsibilimesude financial analysis,
preparation of reports for the board of the compangating budgets or financial
plans. They can also take up employment in corfporaiand large companies that
are associated with the industry. Working in sectetated to logistics, production,
or as an analyst in sales and purchases can alsdebesting. Graduates of the
department may also tie his professional caredr thi¢ public, working in various
organs of central and local government. Graduatibarefore provide an
opportunity to find a well-paid and rewarding woik.is possible under certain
conditions. Increase your chances on the labor etaik possible inter alia, by
knowledge of foreign languages, as well as by gginivork experience already
during the studies. For the employer is importagheextracurricular activity of a
student [4]. Important are so foreign trips, dgnwhich young people can improve
communication skills in foreign language (eg thadgnus program), as well as all
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types of internships and practice. Participatiorl@velopment projects organized
by the company gives mutual benefits. Students hla@eopportunity not only to
broaden their existing knowledge and skills, boalo establish new business
contacts. In return employers may close look apttential candidates for the job,
and offer a job the best after completion of thajgut. In addition to knowledge of
mathematics and its applications and professiox@érence also important are so
called soft skills. Ability to work in a group, aagization of independent work,
time management, analytical problem solving, peecisommunication and
negotiation can be developed on the training ceumganized by the university
career office. In summary, teachers of mathematiedl levels of education remain
the hope that their work is the basis for the usideding of other disciplines and
is widely used in daily life, developing personalitraits of students, thereby
contributing to a better tomorrow.
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WPLYW MATEMATYCZNEGO MY SLENIA NA WYBOR SCIE ZKI KARIERY
PRZEZ ABSOLWENTOW WYDZIALU ZARZ ADZANIA POLITECHNIKI
CZESTOCHOWSKIEJ

Streszczenie:Trudne przedmioty w toku studiow mpmiec wrecz zbawienny wplyw na
przysztezycie absolwentéw. Autorzy artykutu zwragajwag na zwizki, jakie wystpuja
migdzy nauczaniem matematyki, a wyborem zawodowe] idabgolwentéw Wydziatu
Zarzmdzania Politechniki Gzmstochowskiej. W pierwsze] egi  artykutlu  krotko
przedstawiony jest wptyw matematyki na rozwaimgch cywilizacji. Nasgpnie zwrécono
uwag na korzyci matematycznego rdlenia, rozwoj osobowdei i pozytywnych cech
charakteru ludzi ,uprawiagych” matematyk W dalszej cgici artykutu opisany zostat
zakres materialu realizowany w ramach studiéow pieego stopnia na Wydziale
Zarpdzania. Zaprezentowane zostaly cele ksztalceniz aestosowania w realiach
gospodarczych. Na zakczenie przedstawione zostatyzn@ maliwosci wyboru drogi
zyciowej absolwenta wiszej uczelni ze szczegllnym uwgghieniem tych cech, ktére
nabyt w wyniku ,obcowania” z matematyk

Stowa kluczowe:matematyka, nauczanie matematyki, zastosowaniemaayki
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