AKmyasavHi numaHHsA npupodHuU4o-mamemamu4Hoi oceimu. 2022. Bunyck 1(19)

schools and more. Different research topics can be proposed for different categories of students,
taking into account their motivation, level of training, interests and opportunities.

Study of coprophilous sac fungi on the basis of the Department of Biology and Biology
Teaching Methodology of Sumy State Pedagogical University named after A. S. Makarenko
allows to involve pupils and students in scientific research, motivates them to in-depth study of
biology and present the results of work at the All-Ukrainian and International levels.

Key words: students, research work, coprophilous sac fungi, ascomycetes, model objects,
animal excrements, successions, herbivores.
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CyMchKHii Aep>KaBHUHN YHIBEPCUTET

FORMATION OF RESEARCH COMPETENCE OF STUDENTS IN PHYSICAL
LABORATORY WORKSHOP WITH ICT SUPPORT

DopmysanHs 00CIIOHUYLKOI KOMNEMEHMHOCMI cmyOeHmis 8i00)8acmvcs 6e3n0cepeonbo 8
npoyeci 30ilCHeHHs1 OOCTIOHUYbKOI OislbHOCMI, AKA V OLIbWOCMI N08 a3aHA 3 UKOHAHHAM
NPOEKMIB, Kypcogux ma keanigixayitinux pooim. [Ipononyemucs 8dice 3 nepuioco Kypcy 3axkiaoamu
OCHOBU 05l MAUOYmMHbOI ycniwHoi peanizayii OOCTIOHUYLKOI KOMNEMEHMHOCII UISAXOM MaKoi
opeamizayii HA8UAILHO2O Npoyecy, Npu AKIU CMYOeHMU BKIIOYAIOMbCS Y PI3HI 8UOU OISIbHOCHI |
CRIIKY8AHHS 3 MEemOIo He MLlbKU (OPMYBAHHA 3HAHb | YMiHb, ane 1l HaOymms 00C8i0y 30ilCHEeHHs
00CTIOHUYBKOI OIsIbHOCMI, 00CBIOY CAMOCMINIHO20 BUPTUUEHHS NPOOIEM MOUO.

Buxopucmano 0oceio aeémopis 3 opaanizayii i npogedeHHs 1a00pamopHux 3ausamo 3 Qisuxu,
aHaniz i y3a2anvbHeHHs. HAYKOBOI, HAYKOBO-MemoouuHoi rtimepamypu. [na peanizayii komn romep-
H020 MOO0en08ants 0yna po3podieHa cneyiaibHa npoepama Ha Mosi npoepamysearnts Python eepcii
3.8, sika 00360/15€ NPoBOOUMU PO3PAXYHKU | OVOYyeamu epa@iKu 3a pe3yIbmamami Yux po3paxyHkKis.

Y cmammi suceimnoemscs enacne bauenns eupiwienus yici npobiemu Ha 1a60pamopHoMy
npakmuxymi 3 ¢izuxu 3 IKT niompumxoro. Buxopucmanus IKT nadae modxcaugicms supiuysamu
yio npobaemy binvu epekmusHo. AGmopu noKazyioms, K 8 NPoyeci BUKOHAHHS 1aOOPAMOPHO20
NPAKMUKymMy MatuOymui @axisyi 6ixce HA MOIOOWUX KYPCAX HABUAIOMbCA NIAHY8AmMU U
0p2amiz08y8amu  OOCHIONCEHHA 34  NeBHOI  MeMAmuKolo, iHmMepnpemysamuy Oompumamui
pe3yibmamu, ogopmaroeamu i npe3eHmyeamu 81acHi Haykosi 3000ymxu 3a oonomoezor IKT. Ak
APUKIAO pO32NA0AEMbCA 1aO0pAmopHa poboma 3 8UHAYEHH WEUOKOCMI NOIbOMY KVili, HA AKill
noeonyemocs mpaouyiunui 3 IKT niompumkoro ma mooenvHuil excnepumenm. I1io uac ii
BUKOHAHHS NPOCTIOKOBYIOMbCA emanu (popmysanHs 00CIIOHUYLKOI KOMNEMeHmHOCHII.

Ilokazano, wo 6xce Ha MONOOWUX KYpCax, KpPIM OMPUMAHHA 3HAMb 3 NpeoMemy,
3aK1a0armecsi  OCHO8U 014 (QOpMy6aHHs Y  ManudOymuvo2co  axieys  00CHIOHUYLKOL
komnemenmuocmi. Omoice, 0OCTIOHUYLKY KOMNEMEHMHICMb CMYyOeHmie OOYILNIbHO I MONCIUBO
Gopmyeamu npu BUKOHAHHI HABUANLHO2O eKCHepUMeHmy 3 (Qi3uKu, MoOepHi308aHO20
BNPOBAONCEHHAM CYUACHUX docsieHenb [KT.

Kniouoei cnosa: oocnionuyvbka KoMnemeHmHuicms, 1a00pamopHull npakmuxkym, ¢izuxka,
IKT; mooenvhuii excnepumenm, cmyoeHmu.
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Information and communication technologies (ICT) have become an indispensable part of our
life. Most of the stench stagnates at modern lighting. The improvement of ICT in the world of
enlightenment gave rise to revolutionary transformations of traditional methods and technologies of
education, which essentially accelerated the accumulation and transfer of knowledge and knowledge
of the people and gave them access to different versions of the population.

Formulation of the problem. An example of the successful implementation of ICT is the
emergence of the Internet — a global computer network that has virtually unlimited capabilities in
collecting and storing information, transmitting it to each user personally. Changes in society
have given impetus to the introduction of a competency-based approach in education. The
emphasis is not on the amount of information learned because of learning, but on the formation
of human ability to act in various problematic situations. An urgent problem for higher education
institutions is teaching students how to obtain and process scientific information through
independent research practice within the competence approach. This task requires purposeful
formation of research competence of students, which contributes to the development of the
activity of the individual, strengthening its need for knowledge.

Laboratory workshop on physics opens wide opportunities for the formation of several
competencies, including research. It is manifested in the knowledge of the methodological basis
of scientific research, the ability to plan and organize research on specific topics, interpret the
results, design and present their own scientific achievements [1].

Analysis of recent research. The current stage of development of society is characterized
by the widespread use of computer technology, new information technologies. Accordingly, the
requirements for professional training are increasing. Its important characteristics such as
creativity and innovation are one of the consequences of the formation of research competence.

The concept and methodology of realization of research activity of subjects of educational
process of universities is reflected in works of O. Bulvinskaya, N. Divinskaya, N. Dyachenko,
O. Zhabenko, I. Linyova, Yu. Skiba, O. Yaroshenko and others [2].

Analysis of work on the development and conduct of laboratory workshops in physics
showed that teaching physics is impossible without the involvement of ICT.

The use of information technology in laboratory work is considered in the studies of
S. Velychko [3], Yu. Galatyuk [4], L. Konoshevsky, A. Petritsa, N. Sosnitska [5], V. Larionov,
G. Erofeeva, E. Trofimova and others.

The expediency of using ICT for the organization of laboratory workshops in physics as a
fundamental component of the educational process in the training of future teachers is covered in
the works of 1. Salnyk, E. Sirika, B. Susya [6] and others.

Modern teaching aids are changing approaches to the use of information technology, creating
an effective learning environment with a focus on individual capabilities and needs of students [7].

Many authors are developing different methods of conducting laboratory workshops using
ICT depending on the field of training of future professionals, but several problems remain
unresolved. There are contradictions:

— between the need for quality preparation of the student to solve the problems of research
activities and underestimation of the possibilities of forming his research competence at
different stages of education;

— between the potential of the physical experimental workshop and the lack of
development of its content and methods for the formation of research competence of a
particular student.

The purpose of the article. In this regard, the aim of the article is to highlight the
approach to the problem of forming the research competence of students in physical laboratory
workshops with ICT support.

The authors' experience in organizing and conducting laboratory classes in physics,
analysis and generalization of scientific, scientific and methodological literature is used. To
implement computer simulation, a special program in the Python programming language version
3.8 was developed, which allows you to perform calculations and build graphs based on the
results of these calculations.
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Results of the research. The way to the formation of cognitive and research competencies is
research work (SRW) [1]. In Sumy State Pedagogical University named after A. Makarenko future
physics teachers perform research throughout the period of study starting from the first year of
bachelor's degree in higher education. One of the components of SRW is the laboratory workshop,
which is an integral part of the educational process in the preparation of bachelors. Today we can
distinguish many areas of physical workshop — a real experiment, demonstration experiment, virtual,
model, automated. Undoubtedly, the real experiment is preferred, but with a different share of the use
of computer technology. The use of computer technology in physical laboratories revives the
experiment, reduces the time for routine calculations and scheduling, allows you to upgrade the
instrument base. On the other hand, it is thought that excessive use of computer technology will
reduce the effectiveness of the laboratory workshop. The share of the use of ICT in a real experiment
can be distinguished: a real experiment in its traditional form, supported by information support for
processing measurement results, model experiment, automated experiment. The choice of share
depends on the goal set for students in the process of laboratory work. Thus, already in the first year
of future professionals can introduce elements of research activities, which includes a number of
invariant, mandatory components that allow you to structure it. We will consider stages of formation
of research competence of students in more detail at performance of one of works of laboratory
workshop on mechanics «Determination of speed of flight of a sphere by means of rotating disks». It
consists of two parts: real experiment and modeling.

In the first part of the work, students reinforce the theoretical knowledge gained in lectures and
seminars by experiment, explore real objects, gain skills to work with measuring instruments [8].

The second part of the work is devoted to a model experiment. It provides an opportunity
to create a more holistic picture of the phenomenon under study. It is not possible to conduct a
real experiment in a laboratory workshop because the necessary equipment is not available, and
its use violates safety rules. In these conditions, the model experiment is the only visual material
for a deeper study of the issues under study.

When performing laboratory work, future specialists learn to apply elements of research
activities — in the calculations use the theory of errors and various methods of processing
experimental data. Note that the development of research competence of future professionals is
gradual in the learning process, so the laboratory workshop is one of the links that allows you to
consistently acquire research skills and is the basis for future full-fledged research work.

A real experiment to determine the speed of a bullet. At the initial stage, students get
acquainted with the topic of the work, problem formulation and installation to determine the
speed of the ball with the help of rotating disks [9].

At the information-analytical stage, in accordance with the course of work, an experiment
is carried out, information is collected, analyzed on the researched problem and an approach to
its solution is developed.

At the research stage, students independently remove all physical quantities that appear in
the formulas.

The experimental stage includes the theoretical calculation of the velocity of the bullet,
critical evaluation of the results, the process of achieving them, presentation of results and
evaluation of simulation results.

It should be noted that when performing a real physical experiment, almost all stages
include repetitive operations: taking readings of various measuring instruments, logging the
results in the form of tables, plotting the dependences of physical quantities and presenting the
results. This takes up a significant amount of time spent on the job. The amount of time for these
operations increases significantly when plotting dependencies in a wide range of measured
values. Thus, study time is wasted unproductively. To make the work more efficient, applied
mathematical packages are used to process the measurement results, create tabular forms in
electronic form to record the measurement results, create tests to check the student's readiness for
work or to defend it. The use of applications (Excel, MATLAB and others) to calculate
measurement results, calculate errors, build dependencies can simplify calculations and free
students from routine work. Thus computer processing allows to present results of measurements
more visually graphically, to change scale of charts, to allocate and consider separate sites of the
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schedule, to build theoretical dependences and to compare it with experimental. The student can
independently choose an application program for processing the results of the experiment or use
the one suggested by the teacher.

Model experiment. In domestic and foreign markets, there are software products that
allow you to use ready-made models and create your own. Many free economic zones create
their own programs and software environments that allow to expand the laboratory workshop.

When conducting a model experiment, the student must understand not only the
phenomenon under study, but also the methods of its mathematical description. Unlike a real
experiment, where the experimenter acts directly on the object under study with the help of
instruments, in the model one, the studied model is affected. Thus at the first stage of model
experiment there is a transition from real system to model (mathematical construction of model),
further — its experimental research and the last stage — extrapolation of the results received at
research.

In laboratory work, in addition to the actual determination of the velocity of the ball with
the help of rotating disks, we offer students to perform a model experiment to study the
dependences:

1) the maximum thickness of the obstacle from the speed of penetration of the bullet, which
moves at different angles to it;

2) the maximum thickness of the obstacle from the parameters of the bullets that are fired from
different small arms.

Jacob de Mar's through-penetration rate formulas are used to find the dependences,
Lambert's formula [10], Berezin's formula [11], which allow to carry out computer modeling of
interaction of a sphere with an obstacle and to build graphic dependences of thickness of an
obstacle on parameters of a sphere.

To implement computer modeling for dependency research, a program was developed that
allows calculations and graphs based on the results of these calculations.

The program is implemented in the Python programming language version 3.8. This choice
was justified by the wide range of opportunities it offers. This program can be scaled for more
detailed calculations and constructions. The program consists of 3 components: Reader,
Processor, Visualizer. This architecture, which has three atomic (independent of other
components that perform only one task assigned to them), allows you to easily change, upgrade
and scale it. In addition, the program allows you to change the way data is retrieved: read from a
file or enter data manually by the user from the command line (in this case, only the Reader
component will change).

As an example of the result of computer simulation, we give one of the dependencies that
builds the developed program. The obstacle is the ceramic surface, the data were calculated for a
7.62 mm cartridge.
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Fig. 1. Dependence of the speed of penetrating the bullet on the thickness of the obstacle:
blue line — meeting angle 0°C, green line — meeting angle 10°C, red line — meeting angle 20°C,
blue line — meeting angle 2% C, purple line — meeting angle 30°C.
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The program also allows you to build the dependence of the speed of penetration of bullets
of a sniper rifle Dragunov, Kalashnikov rifle and Tokarev pistol on the thickness of the obstacle
they pierce.

Therefore, the simulation in this laboratory work allows you to change the angle of the
bullet with the obstacle, the thickness of the obstacle and the type of small arms. Increasing the
parameters makes the process of determining the thickness of the obstacle that can be pierced by
a particular small arms more accurate.

The advantages of modeling include the visualization of the results of experimental
research in real time, control of the physical process, high accuracy and speed of mathematical
processing of the results, their storage on electronic media. Conducting experiments on computer
models makes it possible to eliminate some of the routine labor-intensive work, to avoid many
monotonous measurement operations, and this expands the content of educational tasks by
varying the experimental conditions, number of research objects and parameters. This creates a
basis for the organization of research work.

Each stage of laboratory work in the laboratory workshop is both reproductive and
research. Involvement of students in various activities as active participants in the learning
process, research tasks and the development of creative and critical thinking, the formation of
readiness for self-development and self-improvement is a necessary condition for their research
experience as a characteristic feature of research competence.

Conclusions and prospects of further research. Competence approach to modern higher
education means teaching students how to search and process information through independent
research. This choice of direction requires purposeful development of students' research
competence. Therefore, it is necessary to organize the educational process when the student is
immersed in the research environment. To do this, we propose to make more active use of
learning opportunities in physical laboratory workshops. The use of ICT makes it possible to
solve this problem more effectively. As an example, we offer laboratory work to determine the
velocity of the ball, which combines traditional and model experiments. Tasks for the formation
of research competence in the process of laboratory work are solved considering the
achievements of information technology, namely — computing, measuring, graphics and other
capabilities. When performing research activities in the process of work, the student learns to
clearly see the problem of research, analyzes the known and unknown, and already based on
analysis puts forward his subjective hypothesis to solve the problem and justify it in defense.
Thus, already in the first year, in addition to gaining knowledge of the subject, the foundations
are laid for the formation of a future specialist research competence. Thus, it is expedient and
possible to form students' research competence within the framework of a laboratory workshop
on physics, modernized by introducing laboratory works using ICT achievements. We link
further research in this area.
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CaarsikoBa A. U., Caarsikos . U., Kanenuxk M. B., llIkypaona 10. A. ®opmupoBanue
HCCJIEIOBATENILCKON KOMIIETEHTHOCTH CTYA€HTOB BO BpeMsl J1a0opaTOPHOro (pu3H4ecKoro
npakTukyma ¢ UKT nogaepkkoi.

Aunomayun. Dopmuposanue UCCI008AMENLCKOU  KOMNEMEHMHOCMU — CMYOeHmMO8
APOUCXO0Um  HEeNOCPeOCmMeeHHO 8  Hhpoyecce  OCYWeCMmEIeHUs  UCCIe008amebCKol
0esAmenbHOCmY, KOMopas 6 OONbWUHCIGe CHyYdes C8A3AHA C BbINOJHEHUeM NPOeKmos,
KYpcosbix u keanuguxayuounvlx pabom. Ilpednacaemcsa yoice ¢ nepgoeo Kypca 3akiaovleams
OCHOBbL 07151 OYOywell YCNewHOoU pealu3ayuu Uccie008amenbCKol KOMNemeHmHOCmU nymem
opeaHuzayuu yuebHo2o npoyecca, npu KOmopou CmyOeHmvl GKIIOYAIOMCA 8 PA3IUdHble BUObL
0esAmenbHOCmU U 0O0WeHUs C Yeavlo He MOAbKO (QOPMUPOBAHUSA 3HAHUU U YMEHUll, HO U
npuobpemenus  onvima — OCYUWeCMBIeHUsT  UCCe008AMENbCKOU  0essmelbHOCMU, — ONblma
CAMOCMOAMENbHO20 peuleHusi npoo.em. momy noo0oOHoe.

Hcnonvzosan onvim asmopos no opeaHuzayuu u npoeeoeHuo 1ao0pamopHvix 3aHamuil no
Qusuke, aumanuszy u 0000WeHUIO HAYYHOU, HAYYHO-Memoouyeckou aumepamypwvl. s
peanuzayuu KOMnbIOmMepHo20 MOOeIUPOS8AHUs pa3pabomana CneyuaibHas Npocpamma Ha A3viKe
npoepammuposanus Python eepcuu 3.8, komopas nosgonsiem npogooums pacuemsl u CMmpoums
epaguku no pe3yromamam SMux pacuemos.

B cmamve oceewaemcs cobcmeenHoe udeHue peuwieHus Mol npobremvl Hd
1abopamopHom npakmuxyme no gusuxe ¢ noooepaickou MKT. Hcnonvzoseanue UKT nossonsiem
pewams 3my npobdremy 6onee 3¢ghekmueno. Aemopvi nokazwvieaom, Kak 6 npoyecce
8bINOIHEHUS 1AOOPAMOPHO20 NPAKMUKYMA 0yOyujue Cneyuanucmol yice Ha MAAOWUX Kypcax
yuamcs NAaGHUpPO8amb U OP2AHU308bIEAMb UCCLE008AHUSL NO ONPeOeleHHOl memMamuke,
UHmMepnpemuposams NoJyYeHHble pe3ylbmamvl, 0OPMIAMb U NPe3eHmMo8ams C80U HAYYHbIE
docmudicenus ¢ nomowpio UKT. B kauecmee npumepa paccmampueaemcs 1ab0pamopHas
paboma no onpeoeyienuio CKOpoCmu nojiema nyiu, Ha KOMopou couemaemcs: mpaouyuoHHbIl C
UKT noooepoickou u mooenvHulll Ikcnepumenm. Ilpu ee 8binoiHeHuu npociedcusaomcs 2mansl
Gopmuposarus ucciedo8amenbcKol KOMNemeHmHOCHU.

llokasano, umo Ha MAAOWUX KYpCaAX, KpoMe HNONYYeHUs 3HAHUL Nno npeomemy,
3aK1a0bI8AIOMCS OCHOBbL OJisl hopMmuposanus y 6yoyueco cneyuanrucma uccied08amenbCKou
komnemenmuocmu. CredosamenvHo, UCCIE008AMENLCKYIO  KOMNEMEHMHOCMb — CMYOeHmo8
4enecoodpasHo U BO3MONCHO DOPMUPOBAMb NPU GbINOIHEHUU 00YUAIOue20 IKCnepuUMeHma no
@usuxe, MOOepHU3UPOBAHHO20 6HedpeHuem cospemennblx oocmudiceruil UKT.

Knrouesvie cnosa: ucciedosamenvckas KOMNEMEeHMHOCMb, 1A00PAMOPHYIL NPAKMUKYM,
Gusuxa;, UKT; mooenvHulil onvim, cmyoenmeoi.

Saltykova A., Saltykov D., Kalenyk M., Shkurdoda Yu. Formation of research
competence of students in physical laboratory workshop with ICT support.

Summary. The formation of research competence of students occurs directly in the process of
research activities, which are mostly associated with the implementation of projects, coursework and
qualification works. It is proposed to lay the foundations for the successful implementation of
research competence from the freshman year through the organization of the educational process, in
which students are involved in various activities and communication in order not only to form
knowledge and skills, but gain experience in research, experience in solving problems etc.

The experience of authors for organizing and conducting laboratory classes on physics,
analysis and generalization of scientific, methodological literature are used. To implement
computer modeling, a special program was developed in the Python programming language
version 3.8, which allows you to perform calculations and build graphs based on the results of
these calculations.
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The article highlights our own vision of solving this problem at a laboratory workshop on
physics with ICT support. The use of ICT provides an opportunity to solve this problem more
effectively. The authors show how in the process of performing a laboratory workshop future
specialists learn to plan and organize research on a particular topic, interpret the results, design
and present their own scientific achievements with the help of ICT. An example is the laboratory
work to determine the velocity of a bullet, which combines traditional experiment with ICT
support and model experiment. During its implementation, the stages of formation of research
competence are traced.

It is shown that already in junior courses, in addition to gaining knowledge on the subject,
the foundations are laid for the formation of a future specialist's research competence. Thus, the
research competence of students is expedient and possible to form when performing an
educational experiment in physics, which is modernized by the introduction of ICT achievements.

Key words: research competence, laboratory workshop, physics, ICT, model experiment,
students.
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®OPMYBAHHS MATEMATHYHOI KOMIETEHTHOCTI CTYJAEHTIB ¥
MMPOLECI PO3B’AAI3YBAHHSA ICTOPUYHUX 3ATIAY 3 MATEMATHYHOI'O
AHAJII3Y

Cmamms npucesuena axmyanvuiil npodiemi 6npo8adI’CceHHs KOMNEMEHMHICHO20 Ni0X00y
6 HasuaHHi 3000yeauie ocsimu. Poszensinymo moxcaugicmo QOpMysanHs MamemMamuyHol
KOMNEeMeHmHOCMI CMYOeHmi6 WIAXOM 3A1V4eHHs 00 pPO38 A3V8AHHS BU3HAYHUX [ICMOPUYHUX
3a0a4, 8U4YEeHHs MemoOi8 X pO38 'sA3Y8aHHs, CIMBOPEHUX MAMEMAMUKAMU MUHYI020. 3a3HAYUEHO,
WO 3HALIOMCMBO 3 ICMOPIEI0 PO3BUMKY MAMEMAMUKY 00380JI8€ BUPIULY8AMU Ne0A202iuHY 3a0ayy
nioguweHHs iHmepecy 00 BUBUEHHs npeomemy, Momusayii 00 HaeuauHs. Memorwo cmammi €
00CNI0AHCEHHS MONCIUBOCTEN 3ACMOCYBAHHA ICIMOPULHUX 3A0aY 3 MAMEMAMUYHO20 AHANI3Y Ol
G opmyeanHs mamemamuyHoi KOMnemeHmHOCmi 3000)8auie 0ceimu.

3ocepeoaceno ysacy Ha icmopuyHux 3adavax 3 mamemamuyno2o ananizy. Ilidibpano
3a0a4i 00 3MICMOBUX MOOYIIG: epanuyi, psaou, He8U3IHAYEHUN IHme2pa, GUHAYeHull IHmezpal,
oughepenyianvhi piguanns. Ilokasano po3e’a3anusa yux 3a0a4, Ha8eoeHo iCMOPUYHi 008I0KU NPO
BYEHUX, WO CHOPMYNIO8ANY 3a0ayi, GUHALIUIU MEeMOOU iX PO38 SA3aHHS, BNIUHYIU HA POIGUMOK
MeopemuyHUX OCHO8 i WIAXI8 GUPTIUEHHS NpoOaIeM pO30ili6 MAMeMamuyHo20 aHauizy.

Bukopucmano eusnauni icmopuuni 3adaui 3 nocionuxa B. I'. Beg3 «IIpaxmuxym 3 icmopii
Mmamemamuxuy. Posenanymo 3adaui Apximeoa, Hozana Bepuynni, Xpicmiana I'onvobaxa, T'6ido
I'panoi, Xpicmiana ['oueenca, Kana /]’ Anambepa, Jleonapoa Eiinepa, I'omgpioa Jletibniya,
Binvama Heuina, bnesa Ilackans, Kyna Pobepsans, Esanocenicmu Toppiuenni.

Icmopia pozsumky mamemamuuno2o awanizy 00360J5€ nobadumu meopuy 1abopamopiio
BYEHUX, 3PO3YMIMU PO3GUMOK HAYKOBUX MEOPIli SIK pe3yIbmam Hanoae2iueux HayKkoeux NOulyKie,
3ycunv i 3000ymxie baeamvox 00CnioHuKis. Lle cnpusie c8idomomy 3aC60€HHIO 3HAHD, 3abe3neuye
NO3UMUBHE CIMAGIEHH 00 MAMEMAMUYHOT OIIbHOCMI, BUX08VE HANOAE2IUBICIb, NPACHEHHS 00
docsieHenHs yinel, po3sueac meopui 30ionocmi. Po36’sa3y6anus 6USHAYHUX ICMOPUYHUX 3A0aY 3
MaAmemMamuyHo20 aHanizy CAPUsE OPMYBaAHHIO MAMEMAMUYHOI KOMNEMEHMHOCMI CMYyOeHmi8
ma peanizayii KOMNemMeHMHICHO20 Ni0X00) 00 HABUAHHS MAMEMAMUKU.
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