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APPLICATION PACKAGE MATHCAD AS A MEANS OF INCREASING THE EFFICIENCY OF
MATHEMATICAL TRAINING OF FUTURE ECONOMISTS-AGRARIANS

Annomauus.

B cmamve 0606‘1-[066166161’)’16}2, umo coepemeHHasn acpapHasi IKOHOMUKA celyac Heeo3ModucHa be3 npumeHeHusl
UHd)OpM(IMMOHHblx mexnonozutl. K coofcaneruio, mpaduuuorma}z cucmema no020MoBKU NOJIHOCMbIO He pewaem
I’lpO6/Z€Mbl socnumanusl cneyuaiucmos IKOHOMUYeCKo2o HanpaejleHus ¢ OONHCHBIM ypoeHem qubOpMaL}uOHHO-
MexXHoN02UeCKOU nodeomoeku, cnocobHvix NPUMEHANb 6 ceoell 0essmeslbHOCmU UHHOBAYUOHHbIE M@modbl, Ccno-
COOHbIX 6blcmp0 adanmupoeambc;z K HOBbIM Y CIIOBUAM np0u360()cm6a. Bosnuxaem np06ﬂeMa coeepuiencmeosa-
HUSL ROO20MOBKU IKOHOMUCHIO8-A2papues K UCNOIb308AHUI0 KOMNbIOMEPHBIX MeXHOI02Ull 8 6yoywell npogeccu-
OHAILHOU OesimenbHOCU.

Obpawaemcs HUMAaKUe, YMO 8ANHCHOE MECMO 8 PYHOAMEHMANLHOM 00PA308AHUU BLINYCKHUKOS ACPAPHBIX
YHUsepcumemoes 3anumaem mamemamudecka noozomosxa. Bmecme ¢ mem ona A611emcst OCHOBOU cneuuaﬂbHoﬁ
n0020moeKu 6y0yuje2o IKOHOMUCMA.

Obpawaemces 8HUMAHUE HA MO, YMO AZPAPHbIE YHUGEPCUMeNbl OAOM WUPOKULL CNeKmp 3HAHUL, YMeHUl,
HABbIKOG, HO HeOOCMAMOYHO CROCOOCMEYIOM MOMY, Ymobbl OHU QOPMUPOSATU COOMEEMCMEYIowUe npogeccuo-
HAJIbHble KOMnemeHyuu. Cmpykmypa KomMnemeHmHrocmu cneyuaiucma npednozzazaem onsvlm, HANpaejleHHoCcmo,
Kadyecmea.

Tpubnuzumscsa Kk peutenuio yKazaHubix NPOMuBopeyuii npedCcmaesisnemcs ¢ peulenuem npooiemvl noGvluleHUs.
agpexmusnocmu 00yueHUs, AKMUBU3AYUU YUEOHO-NO3HABAMENbHOU 0esTMeNIbHOCTIL.

OO0HUM u3 nymet a67151emcsi BHeOperue UHPOPMAYUOHHBIX MEXHOL02UL 8 NPOYECC MAMEMAMUYECKol N0020-
moexKu, Komopoe OO0JIICHO npogo()umbc;z 8 Komnjiekce c pa3pa6om1<oﬁ coomeemcmeyrouieco MemoouyecKko2o
obecneyenusl.

Tlosenenue PA3IUUHbBLX cucmem KomnbiomepHoﬁ mamemamuKku cmaijlo cpe()cmeww 6ypH020 paseumusi u npo-
HUKHOBEHUSl KOMNblomepoe 60 6ce C(ﬁepbl orcusneoesmenvrocmu yenosexa. C ux noseneHuem noseuliuch He
MOJIbKO B03MOMCHOCMU, HO U HeobX00UMOCMb KAYeCmMEEHHO USMEHUMb MEXHON02UIO o6y!¢eHuﬂ u qupMy nooayu
mMamepuana, coenas e2o bojiee OOCMYNHbIM U HA2AAOHBIM, a 0byueHue bojee 3pphexmueHbLM.

B cmamve obocnosvisaemces ucnonvzosanue YHUBepcaibHoco I’lpuKJIClOHOZO mamemamuyecKkozo nakema
Mathcad xax cpedcmea, no3eoaa0ue20 pearu308ams npoyecc NOO20MOoBKYU OYOyWux azpapues Ha NPUHYUnU-
AIbHO HOBOM YPOBHEe O1A200aPsi 603MONCHOCIU NOJYHAMb U 00pabamvléams UHGOPMAYUIO PASHBIX MUNOS.

Pacczwompeno, xax ucnonvzoeanue Mathcad 6 npoyecce usy4eHus mamemamuKxku CI’lOCO5CWl6‘y€m peaauzayuu
OUOAKMUYECKUX NPUHYUNOE 00VUEHUS. HAYUHOCIU, PYHOAMEHMATUZAYUU, MENCNPEOMEMHBIX C83eU, CUCTEMHO-
cmu, npaKmuqecxoﬁ SHAYumocmu, aocmynﬁocmu, Haz2nsao0HoCcmu. npod)eccuonaﬂbﬂoﬁ HanpaesileHHocmu, mepbol,
KOMNIEKCHO20 U KOJIEKMUBHO20 xapaKkmepda, zymaHucmuquKuﬁ, onepesicarouieco 06y‘l€Huﬂ.

Ha npumepe mamemamuuecxkozo npoepammnozo nakema Mathcad apeymenmuposano yenecoobpasHocme
UCNOJIb306AHUA uH¢0pMGb]u0HHblx mMexHoi02Ull ()Jlﬂ EeKacnepumermailbHou 06pa60mi<u ()aHHblx KayecmeeHHo20
xapakmepa 6 IKOHOMUYECKUX uCCJZ@()OSClHM}ZX.

Abstract.

The article substantiates that the modern agrarian economy is now impossible without the use of information
technology. Unfortunately, the traditional training system does not completely solve the problem of educating
specialists in the economic field with the proper level of information technology training, capable of applying
innovative methods in their activities, capable of quickly adapting to new production conditions. The problem
arises of improving the training of agricultural economists for the use of computer technologies in their future
professional activities.

Attention is drawn to the fact that mathematical training occupies an important place in the fundamental
education of graduates of agricultural universities. At the same time, it is the basis for the special training of the
future economist.
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Attention is drawn to the fact that agrarian universities provide a wide range of knowledge, abilities, skills,
but do not sufficiently contribute to the formation of appropriate professional competencies. The structure of a
specialist's competence assumes experience, focus, quality.

Approaching the solution of these contradictions seems to be with the solution of the problem of increasing
the effectiveness of training, enhancing educational and cognitive activity.

One of the ways is the introduction of information technologies in the process of mathematical training, which
should be carried out in conjunction with the development of appropriate methodological support.

The emergence of various systems of computer mathematics has become a means of rapid development and
penetration of computers into all spheres of human life. With their appearance, not only opportunities appeared,
but also the need to qualitatively change the technology of teaching and the form of presentation of the material,
making it more accessible and visual, and teaching more effective.

The article substantiates the use of the universal applied mathematical package Mathcad as a means to im-
plement the process of preparing future farmers at a fundamentally new level due to the ability to receive and

process information of different types.

It is considered how the use of Mathcad in the process of studying mathematics contributes to the implemen-
tation of the didactic principles of teaching: scientific nature, fundamentalization, interdisciplinary connections,
consistency, practical significance, accessibility, clarity. professional orientation, measures, complex and collec-

tive nature, humanistic, anticipatory learning.

On the example of the mathematical software package Mathcad, the expediency of using information tech-
nologies for experimental processing of qualitative data in economic research is argued.

Knroueswie cnosa: Mathcad, komnviomephvie npocpammol, UHGOPMAYUOHHBLE MEXHOIO2UL, MaAmMeMamuye-
CKasl N0020MOBKA, NOO20MOBKA AZpapusi, IKOHOMUYECKoe 0bpaszosanue, YyHOameHmalbHoe 06pazosanue, npPuH-
Yyunovl o6yqenuﬂ, IKCnepumermaibHas o6pa60mi<a KOJIUYECMBEHHBIX U KAYeCMEEHHbIX OAHHDBIX.

Keywords: Mathcad, computer programs, information technology, mathematical training, preparation of a
farmer, economic education, fundamental education, teaching principles, experimental processing of quantitative

and qualitative data.

Formulation of the problem. The modern agrar-
ian economy is now impossible without the use of in-
formation technology. Unfortunately, the traditional
training system does not completely solve the problem
of educating specialists in the economic field with the
proper level of information and technological training,
capable of applying innovative methods in their activi-
ties, capable of quickly adapting to new production
conditions. The problem arises of improving the train-
ing of agricultural economists for the use of computer
technologies in their future professional activities.

On the other hand, mathematical training occupies
an important place in the fundamental education of
graduates of agricultural universities. At the same time,
it is the basis for the special training of the future econ-
omist. This is due to the significant interdisciplinary
function of mathematics, including in the agricultural
economy. Indeed, a number of its concepts (derivative,
integral) have an economic, biological, chemical, me-
chanical meaning.

Nowadays, agricultural universities provide a
wide range of knowledge, skills, and skills, including
mathematical ones, but they do not sufficiently contrib-
ute to the formation of appropriate professional compe-
tencies. The structure of a specialist's competence pro-
vides for experience (knowledge, skills, abilities), fo-
cus (needs, values, motives, drives, ideals, etc.), quality
(the ability to synergistic manifestations, adaptation,
scaling and interpretation, self-development, integra-
tion, transfer of knowledge from one area to another,
etc.) [1, p.14].

Approaching the solution of these contradictions
seems to be with the solution of the problem of increas-
ing the effectiveness of training, enhancing educational
and cognitive activity.

One of the ways is the introduction of information
technologies in the process of mathematical training,
which should be carried out in conjunction with the de-
velopment of appropriate methodological support.

The emergence of various systems of computer
mathematics has become a means of rapid development
and penetration of computers into all spheres of human
life. With their appearance, not only opportunities ap-
peared, but also the need, without abandoning the prin-
ciples of the fundamental nature of classical education,
to qualitatively change the teaching technology and the
form of material presentation, making it more accessi-
ble and visual, and teaching more effective.

Issues related to the informatization of education
were considered by N. Apatova, |. Bogdanova, G.
Gurevich, Yu. Zhuk, V. Klochko, L. Romanishina.

In particular, E. Velikhov, B. Glinsky, V.
Glushkov, A. Dorodnitsyn, A. Ershov, V. Mikhalevich,
M. Moiseevim and others; substantiation of the logical
and psychological foundations for the use of computer
training aids in the process of vocational education - P.
Galperin, V. Bespalko, T. llyina, V. Kantelinin, V.
Lvovskiy, V. Mulradov, V. Rubtsova and others; im-
plementation of didactic functions of computers in the
study of individual courses in the professional direction
- P. Goncharov, O. Zuevim, S. Kovaleva, P. Kuznetsov,
etc.

The mentioned scientists agree that only in com-
bination with the appropriate educational and method-
ological support of the use of computer technologies
gives positive results and is a step towards the develop-
ment of the processes of humanization and informati-
zation of vocational education. R. Gurevich focuses on
the thesis that the introduction of information and com-
munication technologies should take place with the
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awareness of the goals, methods, methods, techniques
of their inclusion in the process of training specialists
[2]. S. Yatsyuk notes that "the concept of" new infor-
mation technologies "is associated with the emergence
of applied software packages that provide the user with
great opportunities in processing, storing and transfer-
ring text, graphic information, the ability to access huge
amounts of information, search for the necessary" [3,
p.2].

However, the analysis of the content of scientific
works showed that a deep and systematic study of the
problem of introducing information technologies in the
process of training future farmers has not been carried
out, in particular, there is no development of appropri-
ate didactic systems.

At the same time, the system of higher economic
education is faced with the need, on the one hand, to
fulfill the social order of society for training a specialist
of a new formation, and on the other hand, to satisfy the
needs of the individual to receive high-quality educa-
tional and special training. Both tasks are impossible
without mastering modern information technologies.

In addition, now there is a rich variety of methods
for analyzing the phenomena and processes of reality,
which make it possible to draw sufficiently high-qual-
ity and accurate conclusions. The analysis of special lit-
erature testifies to the diverse approaches to the prob-
lem of experimental data processing in economic re-
search, which is due to the specifics of each individual
[4,5,6].

In the process of studying objects characterized by
a large number of factors, the question often arises
which of these factors most affects their properties.

Analysis of the problem of experimental verifi-
cation of the results of economic research has made it
possible to single out 2 directions in assessing their ef-
fectiveness: quantitative and qualitative. Recently,
quantitative analysis has been carried out using special
software packages. However, the use of these packages
for analysis has not yet become widespread.

Formulation of the problem. In the article, we
set the task of substantiating the use of the universal
applied mathematical package Mathcad as a means to
implement the process of preparing future farmers at a
fundamentally new level due to the ability to receive
and process information of different types.

To argue the expediency of using information
technologies for experimental data processing in eco-
nomic research, which are not only quantitative but also
qualitative in nature using the example of the mathe-
matical software package Mathcad.

Presentation of the main material. At present, a
number of mathematical systems have been developed
and are functioning: Maple, Matlab, Mathematica, etc.
Most systems use integer representation and symbolic
data processing, Matlab is focused on working with ar-
rays. Against the background of the above-mentioned
systems of computer mathematics, the Mathcad system
stands out.

In the process of mathematical training of agrari-
ans, we chose Mathcad because it is now a simple and
at the same time powerful universal environment for
solving problems from various fields of science and

technology, finance and economics, mathematics and
statistics, physics and astronomy, production organiza-
tion and management. She is armed with a wide range
of instrumental, graphic and informational means.

— Mathcad allows you to solve problems both
numerically and symbolically.

— Recording tasks in Mathcad is as close as pos-
sible to recording without using computers, which
greatly simplifies the use of the system.

— Mathcad is much cheaper than its counter-
parts.

— Mathcad is a universal system, not a special-
ized one.

— Mathcad provides a powerful enough system
for visualization of calculation results in the form of
various types of graphs.

— Mathcad can interact with other systems.

— Mathcad has built-in text, graphic, formula ed-
itors. They are endowed with a user-friendly interface.

— A number of economic functions (financial)
are built into Mathcad.

Over the years, Mathcad has gained importance in
various spheres of human activity, the boundaries of its
application have rapidly spread due to significant op-
portunities.

Now the latest version of the mathematical soft-
ware package Mathcad-14 allows you to perform a
wide range of symbolic transformations, including op-
erations of mathematical analysis, such as differentia-
tion, integration, scheduling in series, solving differen-
tial equations, etc.

For visualization of mathematical objects,
Mathcad contains two- and three-dimensional graphics.
The possibility of using various numerical methods, the
combination of symbolic, graphical and numerical cal-
culations makes this package an extremely powerful
and convenient tool for mathematical research.

Now Mathcad is used in various branches of sci-
ence - mathematics, physics, biology, economics, me-
chanics, and the like. We consider Mathcad as the basis
for the transformation of the traditional course of higher
mathematics at an agricultural university. Step by step,
acquiring skills and abilities to work in the system, stu-
dents gradually master modern modeling tools, they
gain access to the world experience in solving scientific
problems in various branches of the agricultural sector.

The effectiveness of using Mathcad in the educa-
tional process is determined by its compliance with spe-
cific goals and objectives, the specifics of educational
material, forms and methods of organizing the activities
of a teacher and student, material and technical condi-
tions. This package can be used in a wide variety of
content and organization of classroom and classroom
activities. At the same time, it organically fits into the
framework of traditional education with the widespread
use of the entire arsenal of educational tools.

So, the mathematical software package Mathcad is
endowed with certain didactic features, in particular:

- the possibility of a deeper penetration into the
content of objects and phenomena being studied,;

- illustration of objects and phenomena, if neces-
sary, even in dynamics;

- information richness;
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- a variety of visual techniques, their expressive-
ness, emotional richness;

- lack of temporal and spatial boundaries.

Among the conditions for introducing the
Mathcad system into the educational process, we single
out: the organizational component (database, training),
personal and psychological indicators of the readiness
of participants in the pedagogical process for new
forms of activity, technological support of the process
(didactic and methodological circumstances and proce-
dures that ensure the success of the result).

Mainly in research related to the implementation
of mathematical systems in academic subjects, the au-
thors relate to the target and content-educational part of
it. Reasonable goals for the introduction of information
technology in the educational process, developed train-
ing content and individual didactic materials. However,
the study of the stages that relate to the procedural com-
ponent of the implementation of information systems in
the mathematical training of future specialists has not
been completed. This also applies to the implementa-
tion of the Mathcad system in the mathematical training
of future farmers. Therefore, we will focus on this as-
pect.

The means of introducing the Mathcad system into
the educational process are curricula, programs, text-
books, manuals. We have a positive experience of using
this system in the design of traditional and innovative
teaching materials, in particular, guidelines, electronic
manuals, electronic documents containing the visuali-
zation of theoretical provisions, presentations in lecture
COUrses.

Among the conditions for introducing the
Mathcad system into the educational process, we single
out: the organizational component (database, training),
personal and psychological indicators of the readiness
of participants in the pedagogical process for new
forms of activity, technological support of the process
(didactic and methodological circumstances and proce-
dures that ensure the success of the result).

Mainly in research related to the implementation
of mathematical systems in academic subjects, the au-
thors relate to the target and content-educational part of
it. Reasonable goals for the introduction of information
technology in the educational process, developed train-
ing content and individual didactic materials. However,
the study of the stages that relate to the procedural com-
ponent of the implementation of information systems in
the mathematical training of future specialists has not
been completed. This also applies to the implementa-
tion of the Mathcad system in the mathematical training
of future farmers. Therefore, we will focus on this as-
pect.

The means of introducing the Mathcad system into
the educational process are curricula, programs, text-
books, manuals. We have a positive experience of using
this system in the design of traditional and innovative
teaching materials, in particular, guidelines, electronic
manuals, electronic documents containing the visuali-
zation of theoretical provisions, presentations in lecture
COurses.

Using the Mathcad system in combination with
modern multimedia design tools allows you to improve

the quality of traditional presentations when conducting
various types of lectures. For example, when preparing
a lecture-visualization, realizing the principle of clarity,
the use of the Mathcad system leads not only to an in-
crease in the perception of educational material, but
also allows you to penetrate deeper into its essence. The
visualized educational information, being perceived
and realized, serves as a good support for practical ap-
plication.

At the same time, the rich graphic capabilities of
the Mathcad system allow you to prepare educational
material that not only complements verbal information,
but also acts as a carrier of meaningful information.

As fragments of the presentation, there can be not
only two-dimensional and three-dimensional graphics,
text, statistical and dynamic graphic objects, but also
animations

Also, in the procedural plan of the application,
Mathcad makes it possible to use various forms and
methods of teaching, in which the cognitive activity of
students is activated. The indicated technology allows
the use of independent, problematic, practical, research,
creative work. The task includes both group and indi-
vidual activities, in the classroom and outside.

For example, on the basis of the Mathcad system,
you can prepare and conduct a problem lecture, while
new knowledge is introduced as it is not known what
needs to be "discovered"”. The teacher, using the entire
arsenal of the system's means, creates a problem situa-
tion, encouraging students to search for a solution to the
problem, showing contradictions and solving them in
the process of cooperation. At the same time, the pro-
cess of cognition in this form of presentation of the ma-
terial approaches search, research activity, with its help
creative thinking develops, interest in the content of the
subject increases, and professional motivation is pro-
vided.

With the use of the Mathcad system, it becomes
possible to introduce computer modeling into the edu-
cational process. The methodological task in this case
is to preliminarily determine the ways of using the sys-
tem's means to conduct research and interpret the re-
sults that ensure high efficiency of the learning process.
Using the system allows you to set tasks related to var-
ious groups of sciences, the implementation of which is
associated with comparison, correlation, generaliza-
tion, transfer.

Thus, students get acquainted with the stages of
scientific knowledge, the possibilities of modeling at
the modern level, basic mathematical concepts are
formed, a high level of knowledge is achieved in vari-
ous fields of science, including in the agricultural
sphere.

Using the Mathcad system in the study of mathe-
matics allows you to implement one of the new forms
of education - distance learning, successfully combine
it with full-time education.

For example, acquaintance with the materials of
the mathematical educational site www.exponenta.ru.
allows students to use a database containing various ex-
amples of performing tasks in the Mathcad system in
higher mathematics in the Internet class section, find
electronic manuals, reference books, articles, ask your
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question for discussion on the forum. The teacher can
use the system to support his course of lectures, use
methodological developments or post his own to find
examples of the application of the system in the educa-
tional process.

Thus, the cognitive and creative activity of stu-
dents is activated, the result of which can be their par-
ticipation in competitions for the best student work us-
ing the mathematical package Mathcad, conducted by
the founders of the site. This lays the foundations for
the implementation of successful scientific and profes-
sional activities.

The didactic materials were developed using the
Mathcad system and posted on the website of the edu-
cational institution, which make it possible to access
them at any time, which contributes to the flexibility of
training and the development of an individual trajec-
tory.

The final part of the technology for implementing
the Mathcad system in the mathematical training of
specialists is the diagnosis of knowledge, which pro-
vides for the development of adequate control methods.
We can determine the quality of a specialist's
knowledge only in a direct way, with the help of spe-
cially selected tasks. The adequacy of control consists
in setting a task that requires the student to perform
those intellectual actions with those characteristics that
interest us and that we want to evaluate. One of the
main goals of the planned technology was the for-
mation of students' ability to independently, con-
sciously and rationally use the Mathcad system in solv-
ing problems related to "pure" mathematics and applied
problems requiring a mathematical apparatus.

At the same time, this technology is open to other
computer and information learning tools. For example,
we use elements of distance learning, the electronic
control system "Socrates", in particular for testing stu-
dents' knowledge.

However, as noted earlier, the implementation of
Mathcad should take place under certain didactic con-
ditions, which include the principles of teaching. At the
same time, didactic principles manifested in infor-
mation technologies of education have their own spe-
cifics. Let us consider how the use of Mathcad in the
process of studying mathematics at an agricultural uni-
versity contributes to the implementation of didactic
principles of teaching.

The principle of scientific teaching is realized
when, with the help of Mathcad, it becomes possible to
reflect in the content of this discipline more fundamen-
tal scientific research, to formulate knowledge about
general scientific methods of cognition and about meth-
ods specific to a particular stage in the development of
mathematics and the degree of their application at the
present time.

In junior courses, the principle of scientific teach-
ing approaches the principle of fundamentalization, one
of the aspects of which is the general educational com-
ponent. The use of Mathcad contributes to the for-
mation of the skills of interpreting and analyzing the
results of activities, using databases and data banks, us-
ing a computer, mastering a foreign language, which
refers to general education.

Realizing the principle of interdisciplinary con-
nections, the use of Mathcad in the process of studying
mathematics at an agrarian university contributes to the
reflection in the sense of this discipline of the variety of
connections that operate in nature and society and are
studied by modern sciences. At the same time, interdis-
ciplinary connections act as an equivalent of inter-sci-
entific, the methodological basis of which is the process
of integration and differentiation of scientific
knowledge.

The wide capabilities of Mathcad allow us to con-
sider a large number of examples of the application of
mathematics in various areas of the agricultural sphere,
the consideration of which would be impossible due to
the complexity of the objects and the limited study
time.

None of the lessons in mathematics is impossible
without observing the principle of consistency. With
the use of Mathcad, this principle is implemented even
more universally by reflecting content-logical connec-
tions, taking into account the cognitive capabilities of
students, preliminary training and the content of special
disciplines.

The novelty of the educational material presented
with the help of Mathcad, illustrations in and the prac-
tical significance of the concepts studied forms the mo-
tivation of students and forms a positive emotional
background. This, in turn, contributes to the activation
of learning, which is closely related to the formation of
sustainable cognitive interest.

The actual level of yesterday's schoolchildren and
today's students is different. This level is often low.
However, for all students, without exception, Mathcad
causes sincere interest, even before the material that
seemed already familiar from school. This is due to the
fact that the use of video, audio, animation, which is
equipped with Mathcad, the educational material ac-
quires a new sound, and for students with poor prepa-
ration makes the material accessible, visual, imple-
menting the principles of accessibility and clarity.

The implementation of the principle of profes-
sional orientation of education, which is of particular
importance in higher education, in relation to the gen-
eral course of higher mathematics at Agran universities
using Mathcad, is expressed not in the introduction of
separate, fragmentary information into the educational
process, studied within special disciplines, but in the
formation of students integrated professionally signifi-
cant skills and abilities. Professionally significant skills
for future agrarians include, for example, the ability to
alalize the role and degree of influence of factors and
conditions on the nature of the studied phenomenon,
the identification of significant and secondary ones, the
ability to identify such conditions in the dynamics of
the studied phenomenon or object, when an initially
secondary factor acquires significance and on the con-
trary, the ability to interpret experimentally obtained
data presented on graphs, tables, diagrams, histograms,
as well as the ability to use modern tools for their con-
struction.

The most significant among the additional princi-
ples that are implemented through the use of Mathcad
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in the educational process are: the humanistic principle
and the principle of advanced learning.

With the use of Mathcad, the most favorable con-
ditions are created for students to acquire the
knowledge necessary for their future professional ac-
tivities, for the development of creative individuality,
high personality traits. The principle of advanced learn-
ing is implemented not only through the transfer of the
world scientific and cultural heritage to students, but
with the formation of knowledge, skills and new skills,
emotional and value qualities that will allow tomor-
row's graduates to adapt in a rapidly changing world.

The principle of measure and the principle of an
integrated nature is manifested when the use of the
Mathcad package is not an end in itself, but a certain
information saturation of the educational process is
planned and determined with the help of this package,
the uncontrolled use of which can lead to a decrease in
the quality of assimilation of educational material. Af-
ter all, none of the available teaching tools, even mod-
ern information technologies with their significant ca-
pabilities, can be opposed to another. Since when solv-
ing certain didactic tasks, only in certain educational
situations one of them turns out to be more effective
than others. Therefore, the use of Mathcad is necessary
in combination with other, both traditional and new
teaching aids, for example, printed textbooks and mul-
timedia systems.

With the use of Mathcad in the process of teaching
higher mathematics at the agrarian university, creativ-
ity and initiative of students is realized in combination
with pedagogical guidance, there is a shift in emphasis
from formal leadership towards active learning.

The implementation of the principle of the collec-
tive nature of learning in combination with the devel-
opment of individual characteristics of students is real-
ized when the use of Mathcad with its wide capabilities
allows, creating an individual trajectory of movement
for an individual student, to solve collective problems.

In matters of qualitative and quantitative analysis
of mass phenomena in the economy, an important place
is occupied by the methods of mathematical statistics.
The use of mathematical and statistical methods makes
it possible to assess entrepreneurial and financial risks,
to create conditions for increasing production effi-
ciency based on a reliable assessment of the state and
capabilities of various fields of activity.

In economic research, most of the methods are
based on the analysis of strictly formalized information.
At the same time, those "informal" aspects of economic
reality are left without attention, and often actually de-
termine its result.

In our research, we use expert assessments, or
more precisely, expert assessment methods. An expert,
in whose role an authoritative specialist can act, is able
to identify and evaluate all the essential aspects of the
phenomenon under study. It only remains to systema-
tize these estimates and get a final conclusion.

The assessments carried out by the expert group
are recorded in tables and further processed in the
Mathsad environment. We chose this system for data
processing, because it is a universal integrated system

that has significant capabilities in working with mathe-
matical statistics. In particular, it contains a large num-
ber of built-in special functions that allow you to
quickly process a sample of random variables [7, 8, 9].
In the process of statistical analysis Mathsad avoids
cumbersome calculations using common formulas to
find the numerical characteristics of random variables
[10, p.92-96], - just enter the observation data or survey
results.

For example, to evaluate and compare samples of
destabilizing factors of the economy, we find the arith-
metic mean, mode, median, variance, standard devia-
tion, using the built-in functions: mean (A), mode (A,
B, C, ...), median (A, B, C...), Var (A, B, C ...), Stdev
(A), where A, B, C are data matrices (scores, equals,
scores, etc.). These are means and deviations from the
means: arithmetic mean, median, mode, variance and
standard deviation.

An integral part of statistical analysis, in addition
to the definition and analysis of absolute indicators, is
relative.

In particular, it is noted: "absolute indicators play
an important role in the system of generalized statistical
indicators. At the same time, they cannot give a suffi-
ciently complete picture of the phenomenon under
study. Therefore, there is a need to calculate other gen-
eralizing indicators - relative and average values. [10,
p-87] The author continues: “relative values are gener-
alizing quantitative indicators that express the ratio of
the compared absolute values .... relative values can be
expressed in the following forms: coefficients (shares),
percentages (% ) ... "[10, p. 88].

Therefore, we process the results to determine the
relative importance of each destabilizing factor in the
economy. To do this, we first normalize the individual
indicators, and then calculate the weighted averages.
Rationing is a transition from absolute values to relative
values. The average weight of each factor (normalized
estimate) is expressed by the coefficient of significance
Wij, which is calculated by the formula:

m
S
i=
W=+ "
ZWU
=1 i=1

Statistical analysis of Mathcad allows you to avoid
cumbersome calculations using common formulas for
finding the numerical characteristics of random varia-
bles, - you just need to enter observational data or sur-
vey results.

In practical and scientific activities, it is often nec-
essary, on the basis of the results of surveys, to check
various assumptions about the characteristics of mass
phenomena. So, when changing one variety of any ag-
ricultural crop to another, one should check the as-
sumption that the other variety has a higher yield com-
pared to the first. Or vice versa - the yield of three va-
rieties K, E1 and E2 does not differ.

For example, in one of our works, the following
hypotheses were formulated:
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Ho: the yield indicators of the three experimental
wheat varieties do not differ, different results obtained
in individual plots are random.

Hi: the different yield results are not random, the
yield results of the three test wheat varieties differ sig-
nificantly. Estimation of the mathematical expectation
was carried out using the Student distribution.

To test the hypothesis, we compared the yield in-
dicator on a 12-point scale in the selected varieties in
pairs:

— control (K) and experimental (E1),

— control (K) and experimental (E2),

— experimental (E1) and experimental (E2).

The analysis of the results obtained and their re-
duction to the object form was carried out by means of
Mathcad. For data processing, the named universal in-
tegrated system was chosen, which has significant ca-
pabilities in working with problems of mathematical
statistics. In particular, it contains a large number of
built-in special functions that allow you to quickly pro-
cess a sample of random variables.

In order to test statistical hypotheses about the de-
gree of differences between samples of random varia-
bles, the Student's test was used with the degree of free-
dom of distribution N-1, where N is the sample size.
The indicator of acceptance or rejection of the hypoth-
esis was the quantile of the Student's distribution X; and
Xi, which was a critical value for accepting or rejecting
the hypothesis. If the sample value was within Xi< @
<X, then the null hypothesis was accepted. For the sig-
nificance level of 0.9, the inequality was indicated as:
-1,645< ¢ <1,645.

Figure 1 shows a fragment of a working paper with
the corresponding calculations, containing hypothesis
testing.

The volume of samples is equal to the areas of the
experimental plots - 62 cu, 58 cu, 60 cu. (1 cu = 10
weaving.). The obtained numerical values show that the
average vield values are respectively equal to 7.71;
7.328; 7.4. We also estimated the values characterizing
the deviation of the yield from its average value for
each of the wheat varieties: variance (2.391; 2.516;
2.625).

So, the preliminary results of comparing the yield
of three experimental wheat varieties indicate that the
numerical characteristics of the studied indicators in all
varieties are approximately the same. For a more accu-
rate assessment, the following steps were taken.

In the case of comparing the control group (K) and
experimental (E1), we found the quantile of the Stu-
dent's distribution X;=1,645 and X,=-1,645

and sampled value ¢ =1,335. So, the fulfillment

of the inequality

-1,645<1,341<1,645 became the basis for ac-
cepting the hypothesis: the yield indicators of the three
experimental wheat varieties do not differ, different re-
sults obtained in individual plots are random. Compar-
ison of other pairs of groups was carried out similarly
@ =1,079; ¢ =-0,245).

So, we can conclude that the null hypothesis Ho is
accepted: the yield indicators of the three experimental
wheat varieties do not differ, different results obtained
in individual plots are random.
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Fig. 1. Mathcad working paper, which tests the hypothesis of homogeneity of student training levels

To determine the question of the relationship be- In addition, having a set of points (experimental

tween two data samples presented in the form of data
matrices of random variables (A and B), the covariance
coefficient of the named sets of values is estimated us-
ing the built-in function cvar (A, B). To answer the
question: how dependent are the data of the two sam-
ples, we determine the correlation coefficient corr (A,
B).

data), we can build a continuous curve that corresponds
to the experimental dependence. For this, regression
analysis is carried out, that is, the selection of function
parameters for a better approximation of the experi-
mental data.
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Fig. 2. Mathcad master document containing data processing to establish the nature of the relationship between
success in mathematics and special disciplines

Conclusion. Thus, the introduction of Mathcad
into the training system for future farmers provides the
educational process with greater productivity. This pro-
cess can be carried out under the guidance of a teacher
or without him, depending on the level of training of
the students. It is important that it is characterized by a
high level of students' mental activity - creative, which,
combined with the assessment and application of the

information received in practice, leads to an appropriate
level of knowledge assimilation. Students develop
knowledge-skills that allow them to apply the received
educational information in practical activities and
knowledge-transformation, with the help of which the
previously acquired knowledge is transferred to the so-
lution of new problems, problems that characterize a
high level of knowledge assimilation. At the same time,
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the content of training consists in the active search and
discovery of new knowledge by students. In economic
research for experimental data processing, are not only
quantitative but also qualitative in nature, it is advisable
to use information technology.

So, innovations in the agricultural sector need in-
novations in the training of future specialists, which
provide for the improvement of training in the use of
computer technologies both in fundamental abstract
knowledge and in future professional activities.

The emergence of various systems of computer
mathematics has become a means of rapid development
and penetration into all spheres of human life. With the
introduction of Mathcad into the process of training fu-
ture specialists, it became possible, without abandoning
the principles of fundamentalization of classical educa-
tion, to qualitatively change the technology of profes-
sional training of specialists.

At the same time, only in conjunction with an ap-
propriate system of educational and methodological
support of the use of computer technologies gives pos-
itive results and is a step towards the fundamentaliza-
tion and informatization of higher agricultural educa-
tion.
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