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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Cucrema KOMIT'IOTEPHOTO MOJEJIIOBAHHS MTi3HABAJIbHUX 3aBJaHb /1151 POPMYBAaHHS KOMIIETEHTHOCTEN Y4HIB 3

INpUpOAHNYIO0-MATEMATUIHHNX I'Ipe]_IMeTiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

System of computer modeling of cognitive tasks for the formation of competencies of students in natural and
mathematical subjects

Pedepar yKpaiHCBKOIO:

O6'eKT nociykeHHs rpouec GOpMyBaHHSI KOMIIETEHTHOCTEH YYHIB 3 IPUPOJHUYO-MATEMATUYHUX IIPEIMETIB.
Merta BOoCIiIKEHHSI TEOPETUYHO OO PYHTYBATU HAyKOBO-METOMYHI 3acaZyl KOMII'IOTEPHOIO MOJEJII0BAHHS
ni3HaBaJIbHUX 3aBIAHb 1171 (POPMYBaHHS KOMIIETEHTHOCTEN YUHIB Ta pO3POOUTH METOIUKY iX BUKOPHUCTAHHS B
HaBYaJIbHOMY Ipolieci. MeTogu NOCipKeHHS - TeOpeTHUYHi: aHai3 PpisocoPpChKoi, ICUXO0IOr0-TIearorivHoi,
HayKOBO-METOJMYHOI JITEPATypPH Ta AUCEPTALIMHUX NOCHIIKEHb 3 METOIO BUBYEHHS MTOHATITHO-KAaTEropiaabHOTO
arnaparty; METOOU CUHTE3Y, TOPiBHSHHS, y3araJbHEHHS BiTYM3HSHUX Ta 3apyODKHUX TeOpill, KOHLEMNIIiN Ta MigXomiB,
TEOPETUYHUX Ta €EKCIIEPUMEHTAIbHUX JaHUX; IPOEKTYBAaHHS Ta MOJIEIIOBAHHS 32 JOTIOMOTOIO SIKUX 3[1i/ICHEHO
IIPOEKTYBAaHHS CUCTEMU KOMIT'IOTEPHOTO MOZEJIIOBAHHS, [Ti3HaBAJIbHUX 3aBJIaHb TA OCBITHIX MpoleciB. 3a 1-uil etan
[IPOAHAJII30BAHO 1 3AiICHEHO CMCTEMATH3ALIII0 CBITOBOTO 1 BITYM3HSIHOIO JOCBIiNy, TEHAEHILIM PO3BUTKY 3arajabHOI
cepenHboi ocBiTH (33CO) Ha 3acaiax BUKOPUCTAHHS KOMIT'IOTEPHOTO MOJEe0BaHHS. [IpoaHani3oBaHO CyTHICTb
OCHOBHUX Ae(iHilliil, 0OIPyHTOBAHO Ta 3aIIPOIIOHOBAHO BM3HAUEHHSI HOBOT'O IIOHSTTS "CUCTEMa KOMII'FOTEPHOTO
mogesoBanHs" (CKMog) sk nporpamHi 3acobu, npusHaydeHi 1J1s1 aHiMaliiiHoi Bizyasizauii siBuin i npouecis,
o6yA0BU CTpaTeril [iil, BAKOHAHHS YMCEIbHUX PO3PAaXyHKIB OyIb-IKOTO PiBHS CKJIQHOCTI Ta CIIPSIMOBAHUX Ha
YHaO4YHEHHA Ta PO3B'SA3aHHS 3a4a4 Pi3HUX TUIIIB. BCTaHOBJIEHO, 1110 3aKJIaAy OCBITU MOXYTb BUKOPUCTOBYBaTU
CKMog, Ha pi3HMX piBHSIX 3000YTTS OCBITH i eTanax HaByaHHS. JloBeieHo, 10 Pi3Hi TUIIM 3aBIaHb (EMOLIITHO-
00pa3Hi, OLIiHOYHO-OCBITHI, IPAaKTUYHO-OCBiTHI, TEOPETUYHO OPi€HTOBaHi, iHPOpMalLiliHO-OpieHTOBaHi), 110
BiATOBINAIOTD iX PiBHSIM CKJIQIHOCTI (HaBYaJIbHO-PENPOLYKTUBHE, QHAJIITUYHE, TEOPETUYHE, IPUKIIATHE,
IOCTiIKeHHs, TBopye) GOPMYIOTh OCBITHIO CUCTEMY [JISI PO3BUTKY 3Ii6HOCTEN YUHIB CepegHbOI IIKOJIU.
BrokpemiieHo nnepesaru 3actocyBaHHs CKMoJ 1151 TPOEKTYBaHHS JOC/IIHULBKUX 3aBIaHb; BUBHAYEHO €TaIu
PO3pOOKY NOCTiTHNULIBKYX 3aBJJaHb BUMTEJIEM Ta XifJ, pO3B'I3aHHS AOCIiAHUIBKOTrO 3aBaHHs yuHsAMU 33CO.
OO6rpyHTOBaHO i BU3HAYE€HO BU[IY Ii3HABAJIbHUX 3aBAAaHb (IPUKJIAAHE, OCTiTHULIbKE, TBOpYe). OGrpyHTOBaHO
ocobauBocTi BukopuctanHsi CKMog, i BcTaHOBJIEHO, 110 3acTocyBaHHsi CKMop, rpy BUBYEHHi NpUPOIHNIO-
MaTeMaTUYHUX NIPeJMETIB cripusie GOPMYBaHHIO [IPEIMETHMX KOMIIETEHTHOCTEH, PO3BMBAa€ HABUYKY aHAJI3Y i
IIPUIHATTS pillleHb, NMigBUIIY€e piBeHb HN(POBOi KOMYHiKallii, DO3BMBA€ MUJIbHICTb, MiABUIy€ PiBEHb 3HAHb Ta
30i/Ib1IIy€ TPUBAJIICTb YBaru y4YHiB; JOBELEHO, [0 KOMII'TOTEPHE MOMIEIOBAHHS € €(PEKTUBHUM iHCTPYMEHTOM [1JIs1
IOKpallleHHs! MKIIpeIMETHUX 3B'S3KiB Ta 3ac0O0M Bi3yastizalii sBUIIL Ta NPOLECIB, sIKi B yMOBax J€MOHCTPaLifHOrO
€KCIIEPUMEHTY B 3araJlbHOOCBITHIl MIKOJIi BiTTBOPUTHU JOCUTD CKJIAIHO, @ IHTEPAKTUBHICTb TAKOT'O MOJIETIOBAHHS
Jla€ MOXJIMBICTb YYHSIM €KCIIEPUMEHTYBATH, TIPOSIBIISITY TBOPUI 31i6HOCTI. [IpOBeI€HO MiJIOTHE ONUTYBaHHS

BYMTEJIiB-TIPEAMETHHUKIB 11070 BUKOpUCcTaHHI CKMoJ B OCBITHBOMY IIPOLIECI.

Pedepar aHIJ1iHCBKOIO:

The object of research is the process of formation of students' competences in natural-mathematical subjects. The
purpose of the study is to theoretically substantiate the scientific and methodological foundations of computer
modeling of cognitive tasks for the formation of students' competencies and develop a methodology for their use
in the educational process. Research methods: analysis of philosophical, psychological, educational, scientific and
methodological literature and dissertation research with the aim of studying the conceptual and categorical
apparatus; methods of synthesis, comparison, generalization of domestic and foreign theories, concepts and



approaches, theoretical and experimental data; designing and modeling with the help of which the design of a
computer simulation system for cognitive tasks and educational processes was carried out. At the first stage, the
systematization of world and domestic experience, trends in the development of general secondary education
based on the use of computer modeling was analyzed and implemented. The essence of the main definitions is
analyzed, the new concept of computer modeling system (CModS) is justified and proposed as software tools for
animated visualization of phenomena and processes, building strategies for actions, performing numerical
calculations of any complexity level and aimed at monitoring and solving various types of tasks . It is established
that educational institutions can use CModS at different levels of education and stages of education. It is proved
that various types of tasks (emotionally-shaped, educational evaluation, practice-oriented, theoretically oriented,
information-oriented), corresponding to their levels of complexity (educational and reproductive, analytical,
theoretical, applied, research, creative) form an educational system for development abilities of high school
students. The advantages of using CModS for designing research tasks are highlighted; the stages of the
development of research tasks by a teacher and the course of solving a research task by secondary school students
are determined. Substantiated and identified types of cognitive tasks (applied, research, creative). The features of
using CModS are substantiated and it is established that the use of CModS when studying natural-mathematical
subjects contributes to the formation of subject competencies, develops analysis and decision-making skills,
improves digital communication, develops vigilance, increases knowledge and increases the attention span of
students; It has been proved that computer modeling is an effective tool for improving intersubject connections
and a means of visualizing phenomena and processes that, under the conditions of a demonstration experiment in
a comprehensive school, it is rather difficult to recreate, and the interactivity of such modeling allows pupils to
experiment and be creative. A pilot survey of subject teachers on the use of CModS in the educational process was
conducted.
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Crnowopnguuk O.B.
Cokouok O.M.
Vxans I1.C.
[MllureHko M.A.

ScpkoBa H.B.

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZINIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIIbHOCTI

bukos Banepii FOxumoBuy
I. T. H., 05.13.06




