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THE FORMATION OF CONCEPTUAL THINKING IN THE PARTICIPANTS IN
THE EDUCATIONAL PROCESS: A SYSTEMIC APPROACH

0. V. Voznyuk®, S. M. Hogobets™

The article is devoted to the problem of the formation of conceptual thinking in the participants of
the educational process in the context of a systemic approach. The relevance of the article stems from
the fact that, as comparative studies have shown, at the turn of the 2000s, there has been a qualitative
change in the type of intelligence in the teenagers: the logical systematization of information, based
on conceptual thinking, gradually changes by formal and figurative generalizations, in which the
essence of phenomena is not differentiated and understood, although large amounts of information
can be held in memory. At the same time, there are changes in the structure of information consumed
by people, which affects neurophysiology, when people move from the 'civilization of texts" and
system thinking to the "civilization of visual images". It is shown that if the structure of intelligence
consists of formal and figurative generalizations, it is difficult to differentiate cause-and-effect
relationships, that is why preference is given to the decision-making based on probabilities without
understanding how events are actually developed. Conceptual thinking is understood as the unity of
the essential properties and relationships of objects and phenomena reflected in thinking, which
enables to compare and see logical connections between them, to generalize what one sees, to
understand the essence of processes, to differentiate their main and secondary features, to
understand the hierarchies of concepts, to understand causal relationships between objects and
phenomena in the context of the law of interpenetration of opposites. On the basis of the general
systems theory, a systemic correlation of such tools of conceptual thinking as dysplasia, analysis,
synthesis, generalization, classification, systematization, abstraction, comparison is presented. The
ways of developing conceptual thinking in the participants in the educational process in the context
of the formation of critical thinking in them are delineated.
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<OPMYBAHHSI IIOHSATTEBOIO MHCAEHHS B YYACHHKIB OCBITHBOT'O
ITPOLIECY: CHCTEMHHH IIIAXIO

O. B. Bo3Hiok, C. M. 'opo6Geusn

Cmammio npucesiueHo npobremi PpOPpMYBAHHSL NOHIMMEBO20 MUC/CHHSL 8 YUACHUKIB 0C8IMHBO20
npouecy Yy KOHmMeKCmi CUCMeEeMHO20 nioxody. AKmyaibHicmb cmammi 8UNAUBAE 3 M020, U0, SIK
nokasanu NOPIBHSLIbHI O00CNIOKeHHs, Ha pybexi 2000-x pokis egidbynacsi siKicHa 3MIHA muny
iHmesnexkmy niOAIMKI8: J02MUHA CUCMeMamu3auiss HGopmayii, 3acCHO8AHA HA NOHSAMMEBOMY
MUCTIEHHI, NOCMYNOBO 3MIHIOEMBCSL HA (POPMANLHO-00PA3HL Y3a2AlbHEHHS,, NPU SIKUX CYMb S18UUL He
BUOKPEMIOEMBCSL 1| HE PO3YMIEMbCSL, XOUA 8EAUKI 00Cs2U THPOPMAUI MOXKYMb YmMpumMyeamucs y
nam'smi. Ilpu yvomy maroms micye 3MIHU 8 cmpyKkmypi iHPopMayii, SsKa CnoKUBAEMbCSL JIHO0bMU,
wo enaueae Ha Helipogizionozito, Koau 3 "yusinizayii mekcmig” i CUCMEeMH020 MUCTEHHS JIH00U
nepexodsme Yy "yusinizayito 3oposux obpasig". IlokazaHo, WO SKUL0 cmpykmypy iHmenexkmy
cKadarms hopMAabHO-00PA3HL Y3azanbHEeHHS,, Mo OugepeHyireamu NPUUUHHO-HACAIOKO08T 38 'S13KU
CKNIA0HO, MOMY nepeeaza Haodaemvesi NPUliHAMMIO pilleHb HA OCHOB8L OUIHKU limosipHocmeli, 6e3
PO3YMIHHSL MO20, K Hacnpaegoi pozgusamumymecsi nodil. Ilonasmmese MUCNEHHSL PO3YMIEMBCSL K
gidobpaxceHa 8 MUCNeHHI eOHICMb cymmesux eaacmueocmeilil i 38'sa3Ki8 npedmemis i sI8UW, UL0
00380.151€ NopigHIO8AMU, OAUUMU JI02UHL 38'SI3KU MK HUMU, Y3a2anbHIO8amu nobaueHe, po3ymimu
cymHicmsb npouecis, ougpeperyiroeamu ix 20/108HI ma OpY20psiOHi 03HAKU, PO3YMImuU lepapxii noHsmub,
po3ymimu NPUUUHHO-HACIOKO8L 38°S3KU npeomemie ma s8uld Y KOHMeKcmi 3aKOHY €eOHOCmI
npomusnexrocmelii. Ha ocHogi 3azanvHoi meopii cucmem npedcmagieHo CUCMeMHY KOPEeasyito MaKux
IHCMPYMEHMI8 NOHSAMMEBO20 MUCAEHHS, SIK OUuNIacmis, aHali3, CuHmes, Y3a2a/lbHeHHS,
Kracugikayis, cucmemamusdayis, abcmpazyeaHHs, nopieHsHHS. ONucCaHo WASXU po3euUmMKY
NOHSAMMEBO20 MUCTEHHSI 8 YUACHUKI8 O0C8IMHbO20 Npouecy Y KOHMeKCmi (POPMYBAHHSL 8 HUX
KPUMUUHO20 MUCSIEHHSL.

Knrouoei cnoea: noHsmmese MUCACHHS, IHCMPYMEHMU NOHSIMMEBO20 MUCAEHHS, 302a1bHA
meopisi cucmem; KpumuuHe MUCAEHHS; OPIEHMAIbHA Jlo2lka "uomupbox asibmepHamus”; iHmenexkm;
NPUUUHHO-HACAIOKO8L 38 S13KU

Introduction of the issue. Scientific ITocTaHOBKa npobaemu. Haykosi

studies have shown that at the turn of the
2000s there was a qualitative change in the
type of intelligence of young people: the
logical systematization of information
based on conceptual thinking is gradually
being replaced by formal and figurative
generalizations, when the essence of
phenomena is not differentiated and
understood, although large volumes of
information can remain in human memory.
At the same time, such changes in the
structure of information consumption by
people affect their neurophysiology with all
the resulting psychophysiological and
mental consequences.

Under such  conditions, modern
humanity is undergoing a fundamental
transformation - it is moving from
Gutenberg's galaxy to Zuckerberg's galaxy,
that is, people are moving from the
civilization of texts and systemic thinking
to the civilization of visual images and
video sequences. Under these conditions,
the brain's energy is spent almost entirely
on information consumption, and the areas

JIOCAIMZKEHHS 3aCBimaman, 1110 Ha mexki 2000-
X POKiB Bimdyaacd ¢dKiCHA 3MiHA THILY
IHTEAEKTY  MOAOOUX  AIOZIEH:  AOTiYHA
cucreMaTuaallia iHndopMallii, 3acHoBaHa Ha
IIOHSTTEBOMY MUCAEHHI, IIOCTYIIOBO
3aMIiHIOETHCS ¢dopMarbHO-00pPa3HUMH
y3araAbHEHHSIMH, KOAHM CyTh SBHII HeE
BUOKPEMAIOETHCS 1 HE PO3yMIi€ThCs, Xod4a i
BeAUKi  obcaru iHdopMarlii  MOXKYTb
yTpUMyBaTHUCd B AIOACBKiH mnam'ari. [Ipu
IBOMY TaKi 3MiHU B CTPYKTYPi CIIOKUBAHHSI

ATOApMHU  iHpopMalii BIAMBAIOTL Ha IX
Hetpodizioaorito 3 ycima
Icuxoi3ioAOTiYHUMU Ta TIICUXIYHUMHU
HaCAiIKaMH, 1110 3 IILOI'0 BUIIAUBAIOTh.

3a TakMxX YMOB Cy4YacHe AIOACTBO
IEPEKUBAE dyHIaMEeHTaABHY

TpaHcopMalliio — ITepeiKaKae 3 FraAaKTHKH
I'yren6epra y rasaktuky Llykepbepra, To6TO
3 IIMBiAizallii TEKCTIB Ta CHCTEMHOTO
MUCAEHHS AIO[IM TIEPEXOASTh y IIUBiAi3alliio
30poBUX O00pa3iB Ta BimeopamiB. Y 1mx
yMOBaxX €Heprid MO3Ky BUTPa4ac€ThbCs Maiizke
IIOBHICTIO Ha CIIOXKWBaHHS iH(opMalli, a
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of the brain responsible for thinking
processes "go into hibernation".

An additional problem arises "the
digital  autism". Nowadays,  people
increasingly prefer to spend time with
electronic devices rather than face-to-face;
therefore, human beings are increasingly
alienated from the inner world of others, do
not perceive the value of each person as a
unique being.

If nowadays the structure of the intellect
of a modern young person consists mainly
of formal and figurative generalizations,
then it is quite difficult for schoolchildren
to differentiate cause-and-effect
relationships, so decisions are made on the
basis of probabilities, without
understanding how events will actually
develop, when the reliability of forecasts
turns out to be low, and long-term
planning is problematic. The "new" — digital
— type of intellect is characterized by such
features as unformed conceptual thinking,
its superficiality, neglect of qualitative
analysis, absolutization of mathematical
analysis methods, errors during decision-
making due to misunderstanding of cause-
and-effect relationships, inadequacy of

prospective planning and predictive
activity in general.
In the 20s of the last -century,

L.S. Vygotsky noted that about 20% of the
population possessed conceptual thinking
[14]. Some researchers believe that
currently only 20% of the population with
higher education are characterized by
conceptual thinking.

It is important to note that the problem
of the development of conceptual thinking

correlates in a certain way with the
problem of the formation of critical
thinking in the participants in the

educational process, which involves the
formation of their instrumental skills of
critical perception of diverse information,
as well as the analytical processing of
media messages, the assessment of their
objectivity and credibility, creating on this
basis the new meanings [1].

Young people who are wunable to
critically evaluate the events can be
characterized by "bipolar thinking", which
has received such synonymous definitions
as "mosaic", "clip", "black and white"

[IASTHKU MO3KY, BiAIIOBiZaAbHI 3a IIpoliecH
MUCAEHHH, "BIIaJAI0Th Y CIIATYKY .

Bunukae # mgomaTkKoBa IpobaemMa  —
"mmdppoBuit ayrusaMm'. Huni Aromu nemaai
Oiapmre  0azkaroThb  IIPOBOAUTH dYac 3
€AEKTPOHHUMHU IIPUCTPOSIMH, a He
CITIAKYBaTHCsI Bi4Y-Ha-Bid; BiATaK, AMOACBHKI
icrotm pgemaai OiabIlle BigIy>KyIOTBCS Bif
BHYTPIITHLOIO CBiTYy iHIIINX, HE CIIPHHAMAaIOTh
IIHHOCTI KOXKHOI AIOJAWHH SIK YHiIKaABHOL
icroTH.

SIK1110 HHHI CTPYKTYPY IHTEAEKTY Cy4acHOI

MOAOOi AIOAVMHU CKAQAIOTh IIEPEBAKHO
dopMaabHO-00pa3Hi  y3araAbHEHHs,  TO
avcpepeHItioBaTH IPUIUHHO-HACAIIKOBI

3B'd3KU YYIHIBCBKiH MOAOI JOCUTH CKAAIHO,
TOMY PpIllIEeHHsS IIPUHAMAarThCd Ha OCHOBI
OIIIHKU MMOBipHOCTelM, 6€3 PO3yMiHHS TOTO,
K HaCIpaBi PO3BUBATUMYTBCS MOil, KOAU
HaIiHHICTE IIPOTHO3IB BUSIBASIETHCS
HH3BKOIO, a IIEPCIIEKTHBHE IIAQHYBaHHS —
IPOOAEMATHYHUM. pAVN: "HOBOrO" -
IU(POBOrO — THUILY IHTEAEKTy XapaKTepHi
Taki 0coOAMBOCTI, K  Hec(OpPMOBaHICTh
IOHATTEBOIO MHCAECHHS, HOTO IIOBEPXOBICTB,
HEXTYBaHHSI AKiICHUM aHaAi3oM,
abcoAroTH3allissi METOAIB MaTeMaTHYIHOTO
aHaAi3y, IIOMHAKH IIif1 9aC YXBaA€HH4 PillIEHb
4yepe3 HEPO3YMiHHA ITPUIUMHHO-HACAITKOBUX
3B'd3KiB, HeaAeKBATHICTh II€PCIEKTHBHOIO
IAAHYBaHHS Ta IIPOTHOCTHUYHOI AiSIABHOCTI
3arasoM.

Y 20-x pokax MHHYAOIO CTOAITTS
A.C. Burorcekuii 3ayBazkuB, III0 OAWU3BKO

20% HaceAeHHd BOAOMIIOTH IIOHATTEBHUM
mucaeHHOM  [14].  [deaki  [OCAITHUKHU
BBaxKaloTh, II0 B AaHuM dac Tiabku 20%
HaCeAeHHS 3 BHUIIIOIO OCBITOIO
XapaKkTepHU3yIOThCSI IIOHATTEBUM
MHCAECHHSM.

BaxkanBO 3a3HauMTH, 110 IpobaeMa
PO3BUTKY IIOHSATTEBOIO MHCAEHHS II€BHUM
YHUHOM KOPEAIOE 3 1po6AEMOIO
dopMyBaHHAM KPUTHYHOIO MHCAEHHS B
y4aCHUKIB  OCBITHBOTO  IIpOLleCcy,  IIIO
nependadae dopMyBaHHSA y HUX
IHCTPYMEHTAABHUX  yMiHb KPUTHUYHOTO
CIIpUMMaHH4 Ppi3HOGIYHOT indopmartii,
aHaAITUYHOTO  OMpAallfOBaHHA  MeEiMHUX
IIOBiIOMAEHD, OILIiHIOBaHHSA IXHBOI

00'€EKTUBHOCTi Ta OOCTOBIPHOCTi, CTBOPEHHS

Ha ILIill OCHOBI HOBUX CMHCAIB [1].
Moaomai AIO[TH, HECIIPOMO3KHi

KPUTHUYHOIO OLLIHIOBaAHHS  IIOJIiH,

110
aKi
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thinking, aimed at dogmatism and
maximalism, fragmentation and clustering,
clip-like and mosaic perception of
information. A "bipolar person" can become
a victim of cognitive dissonance — he/she is
unable to deal with contradictions in life
and thinking, being open to all kinds of
manipulations, thus being limited in
his/her reflexive ability to take the point of
view of other people. It should be noted that
a person's ability to emotionally
empathetic, reflective reflection of reality
characterizes such a person as a "wise
being" (O.K. Tikhomirov), and the
underdevelopment of reflexivity makes a
bipolar person incapable of reflection and
supra-situationalism as a cornerstone
characteristic of a creative act. The latter
appears as a process of a person's exit from
actual situations, allows a person to be
open to contradictions and to operate with
uncertainties [1].

Such person’s bipolar reflection of the
world can be compared to digital
procedures that are implemented within
the narrow framework of
computer/discrete software processes,
which, as Todd Oppenheimer wrote in the
book "The Flickering Mind: Saving
Education from the False Promise of
Technology", cause enormous damage to
society as a whole, and to the person as a
participant in the educational process in
particular, the latter should ensure the
cultural and historical continuity of human
generations [18].

Current state of the issue. In this
regard, the problem of the
development/formation of conceptual

thinking appears in the centre of scientific
attention of researchers working in the field
of psychological and pedagogical sciences,

sociology and philosophy. Ukrainian
scientists investigate both the general
(psychological) aspects of thinking of

different strata of youth [2; 3; 5; 7-9], and
the  problems of formation and
development of conceptual thinking in
different categories of students [4; 6].
Foreign scientists also study the general
aspects of human thinking [11; 13; 16; 20;
21], as well as problems of conceptual
thinking development [10; 12; 15; 17; 22;
24].

BiZIOyBarOThCsI, MOXKYTb XapaKTepPU3yBaTHUCS
"GIMIOASIPHUM MHCAEHHAM', III0 OTPUMAaAo
TaKki CUHOHIMIiYHI BU3HAYEHHSI, SIK
"Mo3aiune", "KAiTIOBE", "qopHO-6iae"
MHCAEHHS, CIpPsMOBaHE Ha AOTMaTU3M M
MaKCHMaAi3M, ¢dparMeHTapHICTD 17§
KAACTEPHICTb, KAITIOBICTH ¥ MO3aiyHICTH
CIIpUMMaHH4 indopMmartii. "BinoagpHa
ArouHa" MOXKe craTtu JKEPTBOIO
KOTHITHBHOIO AMCOHAHCY — BOHa He3daTHa
ornepyBaTU IMPOTUPIYYSIMHU Yy KUTTI i
MUCAEHHI, BigkpuTa BCIATIKHUM
MAaHIIIyASIIIM, obmexkeHa 11010
pedAEKCHBHOI BAACTHUBOCTI CTaTH Ha TOYKY
30py IHmHX Arofed. 3a3HadyuMo, 1o
3MIATHICTD AIOTVHU o €MOLIiHHO-
eMIIaTifiHorO, PedPAECKCUBHOTO
BiloOpaskeHHs MiHCHOCTI XapaKTepH3ye ii 9k
"Mynpy icrory"  (O.K. Tuxomuposn), a
HEIOPO3BUHEHICTh PEe(PAEKCHBHOCTI POOUTH
OirmoAdpHY AIOOUHY HE3AATHOIO OO0 pedAeKCii
Ta  HAACHTYaTHUBHOCTI  SK HapiKHOI
XapaKTepHUCTHUKU TBOpPYOro axrty. OcTaHHIMi
II0CTa€ IIPOLIECOM BUXOMY AIOAUHHM 3a MEXKi
aKTyaAbHOI [OAHOCTi, [O3BOASIE AIOIWHI
BiIKpPUBATHCHI CYIIEPEYHOCTIM i OIlepyBaTH
HEBHU3HAYEHOCTAMH [1].

Take OiroaspHe BiZOOpPasKEHHSI CBITY
AIOTUHOIO MOXKHA IIOPiBHATU 3 IIM(PPOBUMU
IpolenypaMu, siKi peasi3yloThbCsl y By3bBKHUX
pamMKax KOMIT' IOTEPHUX / TUCKPETHUX
IIpOrpaMHUX IIPOIIECIiB, IO, 9K IHcaB Topx
Omnmnenretivep y KHH3L "Mepexmausuil
po3ym: nNopsiMyHoOK ocsimu 810 XUOHUX
00IUSIHOK MexHOo1021lL", 3aBIal0Th BEAMYE3HO]
IIKOOU CYCIIIABCTBY Y IIIAOMY, Ta AIOQUHI K
V4aCHUKY OCBITHBOIO IIPOLIECY 30KpeMa,
OCTaHHIM Mae 3abe3nedyBaTH KyABTYPHO-

iCTOpUYHY Oe3repepBHICTD AIOZICBKUX
IIOKOAIHB [18].
AHani3 OCTaHHIX MOOCAiAKEeHb i

nmyOaikauwiii. Y 3B’I3Ky 3 LM IIpobaema
PO3BUTKY / popMyBaHHS IIOHATTEBOTO
MHCAEHHS IIOCTa€ y LIEHTPi HAyYKOBOi yBaru
JOCAIIHUKIB, III0 NOPamiolTs y cdepi
IICUXOAOTO-TIEIArOTiYHHUX HAyK, COLLOAOTII Ta
dinocodii. YKpaiHCBKi HAYKOBIIi
MOCAI/ZKYIOTh €K 3arasbHi (IICHMXOAOTIYHI)
aCIIeKTH MHCAEHHS Pi3HUX BEPCTB MOAO/II [2;
3; 5; 7-9], Tak i mpobaemu popMyBaHHSA Y
PO3BUTKY IIOHATTEBOIO MHCAECHHH PIi3HUX
Kareropiti y4HiBcbkoi Moaomi [4;  ©].
3apyOizkHi HAyKOBIIi TaKOXK BHBYAIOTH K
3araAbHi aClleKTU MUCAEHHS AToauHU [11; 13;
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We note that the processes of human

thinking and the formation of conceptual
thinking are revealed in the context of
various approaches to educational activity:
1. Cognitive/ cognitive-affective theory of
multimedia learning (Richard Mayer,
Roxanne Moreno), according to which
educational materials should be developed
taking into account the principles of
functioning the human mind. 2.Jean
Piaget's theory of cognitive development.
3. Schema theory, according to which a
person makes sense of the world through
the prism of accumulated mental
structures/schemas (Frederick Bartlett),
which resembles the concept of frames
(Marvin Lee Minsky). 4. Social-cognitive
theory understands the learning as a
process of observation (Albert Bandura).
5. Constructivism as a theory of learning
assumes such a way of knowledge
formation, according to which people
themselves create their own knowledge
based on certain experiences (Jerome
Bruner).
6. Neuropedagogy/ psychopedagogy is
aimed at researching neuropedagogical
mechanisms of consciousness and
behaviour of the participants in the
educational process. 7. Dual coding theory
suggests the existence of two cognitive
subsystems that help people perceive
information: one subsystem processes
non-verbal objects/events, i.e. images, and
the second subsystem processes the
language, i.e. symbols (Allan Paivio). 8. The
theory of meaningful learning is based on
the idea that people can learn effectively if
new information is related to their existing
knowledge base and has a certain meaning
for them, and the student is able to learn
something new only when he/she ties it to
what is already available in his/her sphere
of concepts and ideas (David Paul
Ausubel).

Conceptual thinking plays an essential
role in the basis of these approaches, which
greatly actualizes its significance in the
context of the educational process and
requires creating the appropriate
development and formation strategies.

Research methods. A number of
methods have been used to solve the
research task (theoretical analysis and

16; 20; 21], Tak i mpoOAEMH PO3BUTKY
MIOHATTEBOrO MHucAeHHd [10; 12; 15; 17; 22;
24].

3a3HayuMo, III0 TIPOLECH MMCAEHHS
AIOIMHU Ta (pOpMyBaHHS B Hei IIOHATTEBOIO
MUCAEHHS BUSIBAGIOTBECSI  KOHTEKCTI Pi3HHUX
IMiIXOmiB  IIIOJ0  OCBITHBOI  MISIABHOCTI:
1. KoeHimugHa,/ KoeHImugHo-aghexmusHa
meopis mysnemumeodiliHo2o HaguaHHs (Pigap
Matiep, Pokcan MopeHo), BiIOBiZIHO 00 SKOi

HaBYaAbHI Martepiasn MaloThb Oyt
po3pobAeHI 3 ypaxyBaHHSIM I[IPHHIIUIIIB
YHKIIIOHYBaHHSA AIOJICBKOTO po3yMy.

2. Teopian KoeHimueHozo0 po3sumky 2KanHa
[Tiaxxe. 3. Teopis cxem, BIiAIIOBIAHO IO AKOI
AIOMHA OCMHCAIOE CBIT dYepe3 IIPU3MY
HAKOITMYEHUX MEHTaABHUX CTPYKTYp/cxem
(Ppenepik BapraerT), 110 Haraaye
KoHuenyito ¢peiimie (Mapsin Ai MiHCBKi).

4. CouianbHO-KOZHIMUSHA meopii
nependagae HaBYaHHS SIK Iporec
CIIOCTEePEKEHHSI (AasOepT Baumypa).

5. Koncmpyxmueiam 9K Teopid HaB4YaHHH
nepenbadyae Takui IAgX (popMyBaHHS
3HAHb, BIAIIOBIAHO MO0 SIKOTO AIOAH CaMi
CTBOPIOIOTE BAACHI 3HAHHS Ha OCHOBI
neBHoro pmocBimy  (Ixxepom  Bpysnep).
6. Heiiponedazoeirxa,/ ncuxonedazoaika,
crpsiMoBaHa Ha JOCAIIZKEHHS
HelponenarorivHuxX MexXaHi3MiB CBiIOMOCTI i
IOBEQiHKM yYaCHUKIB OCBITHBOI'O IIPOLIECY.
7. Teopisi no08iliHO20 KOOYB8AHHSL TIepeadadae
iCHyBaHHS [BOX KOTHITUBHUX HiZICHCTEM, SKi
[0TIOMararoTh AIOISIM cupuiiMaTu
inopmariiro: omHa 00pobasie HeBepOaAbHI
o6’exkTH /I071i1, TOOTO 06pPAa3HU, a Apyra — MOBY,
T0OTO cmMBOAU (AasaH IlaiiBio). 8. Teopis
OCMUCIEH020 HaBYAHHS 3aCHOBaHAa Ha AyMLli,
L0 AIOOU MOXKYTH €(PEKTHBHO HaBYaTHCH,
SKIIO HOBa iH(gopMallis I1oB'd3aHa 3 iXHbOIO
HasIBHOIO 623010 3HAHE i Ma€ AT HUX IEBHUH
CEHC, a Y4Y€Hb 3JaTHUH BUBYUTH HOBE TIABKU
TOMi, KOAH IIPUB'I2Ke HOro 10 BXKEe HAdBHUX Y
CBOEMY VSIBACHHI KOHIIEIIIiH Ta ime# ([esim
[Toa Aycy0en).

B ocHOBI 3a3Ha4eHUX IIiAXO0iB IIOHATTEBE
MUCAEHHS BiZlirpa€e CyTTEBY POAb, 110 3HAYHO
aKTyaaidye HOro 3Ha4yICTh y KOHTEKCTI
OCBITHBOTO IIPOIIECY Ta BHUMAarae po3poOKH

BIAIIOBIOHUX  CTpaTerii  pPO3BUTKY Ta
thopMyBaHHsI.

MeTonu OOCAiIIKEeHHA. Byaa
BUKOpUCTaHA HU3KAa METOLIB OAST
BUPIIIIEHHS JIOCALTHUITEKOTO 3aBIaHHd
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generalization of scientific information
regarding the development and formation
of conceptual thinking, etc.), among them
the system analysis (general theory of
systems) is the cornerstone method.

The aim of the research. The purpose
of the article is to update the problem of the
formation of conceptual thinking in the
participants in the educational process in
the context of the systemic approach.

Results and discussion. Conceptual
thinking is the ability to compare,
understand the logical connections
between objects and phenomena, and
generalize these logical connections in the
form of certain concepts. A concept is a
unity of essential properties and
connections of objects reflected in thinking;
it is also a thought that singles out and
generalizes the objects of a certain class
according to general and specific
characteristics.

System analysis appears as a heuristic
method of analysing conceptual thinking
and the concept as its cornerstone tool.

Due to the unity of the universe, its
existence is regulated by universal laws,
which at the level of the general systems
theory is realized in the "law of system
rearrangements”, which appears, as
Yu.A. Urmantsev believes, as a system
universal that reveals seven possible
fundamental types of systems, when any
systemic entity is rebuilt/transformed in
seven ways: by changing quantity, quality,
relationship. If these features are
designated as: A (relationship), (quantity),
C (quality), then we will get four additional
combinations: AB, AC, BC, ABC (Fig. 1)
[23].

(reoperwaHMitT aHaaia Ta y3araAbHEHHA
HayKoBOi iH(opMallii IIozI0 PO3BUTKY Ta
dopMyBaHHS ITIOHATTEBOIO MHUCAEHHS Ta iH.),
cepel IKUX CHCTEMHHM aHaai3 (3arasbHa
Teopisd cucTeM) II0CTaE HapisKHUM METOZIOM.

MeTa mocaimmxeHHa. Mera crarti —
akTyaaizyBatu  1pobaeMy  (popMyBaHHS
IIOHSATTEBOIO  MHCAEHHS B  yYacCHUKIB
OCBITHBOTO IIPOIIECY ¥ KOHTEKCTi CUCTEMHOIO
HiIXOY.

Buxraan OCHOBHOTI'O MaTepiaay.
[lonaritine MHCA€HHd — 1€ 3OaTHICTb
MOPiBHIOBATH, OAYUTHU AOTIYHI 3B'I3KH MiX
IpeaMeTaMu Ta SBUIIIAMH, Ta
y3araabHIOBaTU HobadeHe y popMi HMEBHUX
noHaTh. [loHaTTa - 116 BigoOpazkeHa Y
MUCAEHHI €THICTb CYTTEBUX BAACTUBOCTEH Ta
3B'd3KiB IIPEIMETIB; Ile TaKOX MOyMKa, II0

BHOKPEMAIOE 1 y3araAbHIOE  IIPEAMETH
[ESTKOT0 KAaCy  3a  3araAbHUMH i
crrerpiTHIMU O3HAKaMH.

EBpuctuyHIM METOZOM aHaaizy

TIOHSTTEBOIO MUCAEHHS Ta IIOHATTS SIK HOTO
HapizKHOIO iHCTPYMEHTY IIOCTa€ CHCTEMHHUH
aHaais.

Y cuay egHocti Beecrity, Hioro icHyBaHHSA
PETYAIOETBCSI €AVHUMM 3aKOHaMHM, III0 Ha
PiBHI 3araAbHOI TEOPii CUCTEM peaAi3yeThCs y
"3aKOHI CHCTEeMHUX IepebynoB", gKuibt
mocrae, gk BBaxae [O.A. YpmaHniies,
CHCTEMHOIO YHIBEPCAAI€I0, II0 BUSIBASIE CiM
MOZKAWBUX (PyHIaMEHTAABHUX TUITIB CUCTEM,
KOAU Oynp-gKa cuCTeMHAa CYTHICTB
nepel0ymoByEThCH / IEPETBOPIOETHCS  CiMoMa
CIIOCODAMM: IIIAIXOM 3MiHH KiABKOCTI, KOCTI,
BiIHOCHH. JIKIIO I1i 03HAKU TO3HAYUTH SIK: A
(BimHOCHHY), (KiabKicTh), C (gKicTh), TOAi
OTPUMAEMO YHOTHUPH [O0AATKOBI ITO€IHAHHS:
AB, AC, BC, ABC (Puc. 1) [23].

RELATIONSHIP

A

N

QUANTITY o

AC
B
c
BC -

QUALITY

Fig. 1. The principle of representation of reality, according to the general
systems theory
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If relationship, quantity and quality
appear as fundamental categories of the
human mind, then in the structure of the
system triangle these categories determine
three additional fundamental categories —
measure, sign and interaction, which
together with relationship, quantity and
quality make wup the main logical-
ontological categories (universals) of reality
(Fig. 2).

SKIIO0 BIOHOWEHHSl, KLIbKIcmb 1 SIKICMb
IIOCTAIOTh dyHOIaMEeHTaABHUMU
KaTeropiaMu AIOJCHBKOTO pPO3yMy, TO B
CTPYKTYypPi CHCTEMHOTO TPUKYTHUKaA IIi
Kareropii BH3HA4YAIOTH TPU [OOOATKOBI
dyHOamMeHTaAbHI KaTeropii — mipy, 3Hak ma
83aemo0it0, SKi pas3oM i3 BiJHOLIEHHSM,
KIABKICTIO Ta 4KICTIO CKAQIAIOThH OCHOBHI
AOTiKO-OHTOAOTIYHI KaTeropii (yHiBepcaai)
peaapHOCTI (Puc. 2).

RELATIONSHIP

/

Sign

\

Interaction

QUANTITY

— Measure -*+——

QUALITY

Fig. 2. An abstract model of reality, demonstrating the coordination of the
main logical-ontological categories/universals of reality.

As it is known, measure is a
philosophical category that expresses the
organic unity of qualitative and
quantitative certainty of an object or
phenomenon; accordingly, in the system
triangle, the category of measure is
actualized in the focus of the correlation of
quantity and quality. In the context of
forms and types of the matter, measure as
an entity being indifferent to specific
physical characteristics correlates with
space, which also appears as an
"indifferent entity" — it is an extension, a
container in which objects are located and
events take place.

Correlation of quantity and relationship
give us the concept of sign. That is, the
concept of sign captures the formal-logical
relationships of abstract quantitative
values, which gives us an idea of
quantitative gradations of values (e.g. more
— less), and also reveals the process of
changing the parameters of this gradation.
This, in turn, forms in a person both an
idea of a sign and of quantitative changes,
which, in turn, forms in a person an idea

jk Bimomo, wMipa — 11e disrocodcrKa
KaTeropid, 1110 BUpakae OpraHidyHy €IHICTb
dKicHOI Ta  KIABKICHOI  BH3Ha4Y€HOCTI

opegMeTy dYH  GBUINA; BiANOBIAHO, ¥y
CHCTEMHOMY TPUKYTHUKY KaTeropid Mipu
akTyaaidyerbcsd y  (POKyCi  KOpeAdIrii
KiABKOCTiI Ta gKoOCTi. ¥ KOHTEeKCTi dopm i
BUAIB Matrepii Mipa 9K iHaudepeHTHa o0
KOHKPETHHUX (PI3MYHHUX XapaKTEePHUCTHK
CYTHICTB KOPEAIOE 3 NPOCMOPOM, IO TAKOK
nocrae "iHAM(EPEeHTHOIO CyTHICTIO", — IIe
IPOTAXKHICTb, BMICTHAHIIE, B SIKOMY
pos3TaiioBaHi OpeaMeTH i BigOyBaroTbCS
noii.

Kopeadariia kinekocmi Ta 8iOHOUIEHHS
[AI0Th HAM ITOHSTTS 3HakKA. ToOTO IOHATTS
3HaKa dikcye dopmanbHi
B3a€MOBIJHOIIIEHHS abcTpaKTHUX
KIiABPKICHUX BEAUYHH, 1110 A€ YIBAEHHS IIPO
KIABKICHI Tpazallii BeAWYUH (HaIIpUKAA,
OiAbIIle — MEHIIIE), 8 TAKOK BHUABASE ITPOLIEC
3MiHM mapaMmeTpiB 1iei rpapari. e, y
CBOIO dYepry, ¢opMye B AIOAWHH $K
YEIBA€HHY IIPO 3HaAK, TaK 1 PO KiABKICHI
3MiHH, III0, ¥ CBOIO 4Yepry, (POPMYIOTH ¥y
AIOIVHU VSIBA€HHS IIPO uac 9K (POpMaAbHY
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of time as a formal-logical scale of
quantitative changes that take place in
certain objects and phenomena of reality
(moment, second, minute, hour, day, week,

month, year, century, millennium,
eternity).

The correlation of quality and
relationship realizes the category of

interaction, which is actualized as a result
of the qualitative heterogeneity of reality. In
this case, we have the relationship of
qualitative values, which forms in a person
the idea of a qualitative gradation of values
(e.g. better — worse, large — small, strong —
weak, etc.), as well as the idea of changing
parameters on the scale of this gradation,
which forms the concept of
movement/ interaction, leading to
qualitative changes.

At the same time, the relationship in the
triangle correlates with the physical
vacuum, which by its nature appears as a
relationship in its pure form, because it is
understood as the environment of the
relations of virtual particles that become
the material basis of the universe and are
fundamentally realized in the sphere of
these relations. The quantity in the triangle
correlates with substance (as a form of
matter), which due to its structural
composition exhibits discrete (numerical)
characteristics. The quality in the triangle
correlates with field (as a form of matter),
which is realized as a quality entity in the
process of interaction of material entities.

Let us consider the principles and laws
of dialectics, which are the main means of
conceptual thinking in the context of
universal characteristics of the world.
These laws and principles are known: the
four principles (1) general connection of
objects and phenomena, 2) unity, integrity
of the world, 3) generality of movement and
development, 4) structural organisation of
the world), the three laws of dialectics
(1) interpenetration of opposites,
2) negation of the negation,
3) transformation of quantity into quality).

Let's move on to the main tools of
conceptual thinking: dysplasia (ability to
combine opposites), analysis (study and
cognition of constituent parts or features of
objects and phenomena), synthesis (ability
to combine parts into a whole), comparison

HIKaAy KiABKICHHX 3MiH, III0 MalOTh MiCIIE B
TUX 4YH IHIIUX [OpeaMeTax Ta SIBUIIAX
peaspHOCTI (MHTB, CEKyHOA, XBHAWHA,
roguHa, mpoba, THUXAEHb, Micdllb, PiK,
CTOPIYYd, TUCSUOAITTSI, BiYHICTB).

Kopeadariia siwocmi Ta  8IOHOWEHHS
peaaizye  KaTeropiro  83aemoolii, sKa
aKTyaAi3yeTbCcsl B  PE3yAbTaTi SKICHOI
HEONHOPIAHOCTI peasbHOCTi. B manomy
BUIIQAKy MH MAa€EMO B3a€EMOBIIHOIIEHHS
AKICHUX BEAWYHH, III0 (OPMYyE B AIOOUHH
YIBAEHHS IIPO SKICHY Tpaallilo BEAUYUH
(kparre — ripire, BeAMKHUE — MaA€HBKHH,
CUABHUM — CAaOKHH TOIIO), a TaKOXK iero
3MiHHU IIapaMeTpiB Ha mIkaai miei rpapgartii,
o popMy€e IOHSTTH IIPO pYyxX/83aemooiro,
110 TTPU3BOAATE A0 SKICHUX 3MiH.

[Ipy 11bOMY BIOHOWEeHHSI Y TPUKYTHUKY
KOPEAIOE 3 PI3UUHUM 8AKYYMOM, IKUU 3a
CBO€I0 ITPUPOOIO IIOCTA€E BiMHOIIEHHSM ¥
YHCTOMY BUTASi, OCKIABKU PO3YMIETHCS SIK

cepenoBUHILE B3a€MOBIJHOIIIEHD
BipTyaAbHHUX  4YacTOK, 110  IIOCTAlOTh
MaTepiaabHOIO  OCHOBOIO  Bcecity i

peaai3yroTbCcsl MNPUHIMIOBO y cdepi IHux
B3a€EMOBIJHOIIEHb. Kinoricme y
TPUKYTHHUKY KOPEAIOE 3 pPeuosuHor (9K

dopmoro Marepii), gaKa y CUAY
CTPYKTYPHOTO CKAQNy BUSBASE OUCKPETHI
(4McAOBi) XapaKTEepUCTHKHU. SHKicmb Y

TPUKYTHUKY KOPEAIOE 3 noJiem (9K popMoro

Marepii), sKe peaai3dyeTbcs SK dKiCHa
CYTHICTB y Hpolleci B3aeMomii ped40BUHHUX
YTBOPEHb.

PosragHemMo  mOpuHIMON 1 3aKOHH

I[iaAeKTI/IKI/I, IIIO0 BHABAAIOTBCA OCHOBHMMH

3acobaMu  MOHATTEBOTO MHUCAEHHS ¥
paKypci Bce3araaAbHUX XapaKTEPHUCTHUK
ceity. Lli 3akoHM 1 HOpPHUHIUOHN BiAOMIi:

yomupu npuryunu (1) 3arasbHOro 3B'SI3KY
IIpeoMeTiB Ta SBUII, 2) €AHOCTI, IIiAICHOCTI
CBiTy, 3) 3araAbHICTE Pyxy, 4) CTPYKTypHA

opraHizaliia CBITY), mpu 3aKOHU
Odianekmuxu (1) egHicTh Ta OGopoTHOA
IIPOTUAEXKHOCTEH, 2) 3anepeyeHHd
3ariepedyeHHd, J) IlepexXifi KIABKOCTI ¥y
SAKiCTB).

[TepetimeMo 40 OCHOBHUX IHCMPYMeEHMIa
NOHAMIUHO20 MUCTIeHHSL: OUIIAACTiA
(3maTHICTE TOENHYBATHU IIPOTUAEIKHOCTI),

aHaAi3 (BUBYEHHS Ta Mi3HAHHSI CKAaJ0BUX
yacTuH abo 03HaK MpeaMeTiB Ta SBHII),
CUHTe3 (3HaTHICTH 00'€qHYBaTH YaCTUHH B
11iA€), TIOPiBHAHHSA (TTOPiBHSIHHS SIBUIL a00
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(comparison of phenomena or events with
each other), abstraction (isolation of main
features and the ability to operate them
outside the specific situation and
regardless of the given object in the future),
generalization (reduction of various
concepts into a single category),
systematization (reduction of categories
into a logical system). The main properties
of conceptual thinking: understanding the
essence of processes, phenomena, the
ability to distinguish between primary and
secondary features, understanding the
generic and species hierarchy of concepts,
understanding of the cause-and-effect
relationships of processes and phenomena,
understanding of the unity of opposites
and the ability to operate with them.

In this respect, we will consider the main
aspects of the development of the human
psyche and the structures of human intellect
in the context of J. Piaget’s theory.
According to this theory, the development
of the psyche (cognitive development)
occurs in the process of socialization. The
experience accumulated in this case is
stored in the form of schemes of the child's
actions, which, in turn, turn into
operations [19]. In his theory, J. Piaget
outlines intellect as a system of operations,
which are internalized mental actions,
coordinated into a system with other
actions and possessing the properties of
reversibility, which ensure the preservation
of the main properties of the objects. At the
same time, J. Piaget defines intellectual
development in the form of different groups
similar to mathematical groups. Grouping
is a closed and reversible system in which
all operations combined into a whole are
subject to criteria or formal laws. In formal
expression, grouping is a logical, axiomatic
model that the researcher can use to
interpret his/her facts. In the grouping, all
operations are subject to certain criteria:

1. Combinability (transitivity): A + B = C.

The possibility of combining 2 different
elements into one group, and this
combination then gives a wider class (boy
and girl = children).

2. Reversibility: C—- B = A.

Every logical operation has an opposite
operation capable of cancelling the primary
one. In other words, for every mental action

nomifi  MixK  coboro), abcrparyBaHHS
(BMOKpeMAEHHsI OCHOBHHX O3HaK Ta
3IaTHICTD orlepyBaTH HUMH 11o3a

KOHKPETHOIO CHUTyallielo Ta 0e3BiIHOCHO
JaHoro IpeagMera y — MadOyTHBOMY),
y3araabHEHHsI (3BEAEHHSI Pi3HUX IOHATH Y
€NVHY KaTeropito), crucTeMaTH3allia
(3BemeHHS KaTeropii y AOTiYHY CHCTEMY).
OcHosgHi saacmusocmi NOHAMIUHO20
MUC/IEHHSL: PO3YMIHHS CYTHOCTI ITPOIIECIB,
ABUII, YMIiHHA PO3PI3HATH OCHOBHiI Ta
OPYTOPLAHiI 03HAKH, PO3YMiHHSI POZOBOI Ta

BUOOBOI iepapxii IIOHATb, PO3yMiHHH
IPUYUHHO-HACAITKOBUX 3B'd3KiB IIPOIIECIB
Ta SIBUILI, PO3yMiHHA €IHOCTL

IIPOTHUAEKHOCTEHN Ta 3MaTHICTE OIlepyBaTHU
HUMH.

Y npoMy 3B’I3KYy PO3TASHEMO OCHOBHI
acneKkmu po3gumky NCUuxiku J00uHU ma
cmpykmyp il iHmenekmy Yy KOHmMeKcmi
meopii XK. ITiaxe. BinnoBigHo oo i€l Teopii
PO3BUTOK IICUXiIKH (KOTHITUBHUH PO3BUTOK)
BigOyBaeThCa y TIPOIleCi colliaaizartii.
JocBin, 110 OpH IbOMY HAKOIHYYETHCH,
30epira€TbCsad y BUTASl CXEM il JAUTHHH,
dKi, Yy CBOIO 4epry, IepeTBOPIOIOTHCA Ha
onepauii [19]. ¥ cBoiii Teopii 2K. ITiazke
OKPECAIOE IHTEAEKT K CHUCTEMY OIlepalliii,
dKi gBAGIOTH CO00I0  iHTepiopu3oBaHi
PO3yMOBi mii, CKOOpAUHOBaHI B CHUCTEMY 3
IHITUMH aigaMu Ta BOAOMIIOTH
BAACTHUBOCTIMU 060pPOTHOCTI, aKi
3a0e31euyoTh  30epeKEeHHsT  OCHOBHHX
BAacTUBOCTEM  00'ekTiB. [lpu  1BOMY
XK. Tliaxke  BH3Ha4Ya€  IHTEAEKTYaAbHUH
PO3BUTOK y BUTAGl Pi3HUX YyIPYyIIOBaHb,
aHaAOTIYHHX  MaTeMaTUYHHUM  TIpylaM.
YrpynmoBaHHA — 3aKpuTa 1 3BOPOTHA
cucreMa, B gKill Bci onepaitii, o0'eqHaHi B
mise, IIiAIIOPAOKOBYIOTHCS KpPHUTEpPidM, YU
dopMasrbHUM 3akKOHaM. Y (OPMaABHOMY
BUpPaKeHHi yrpyloBaHHS —  AOLIYHA,
akcioMaTH4yHa MOEAb, SIKy IOCAITHUK
MO>Ke BUKOPUCTOBYBATHU [IAS iHTepIIpeTallii
cBOix (pakTiB. B yrpynoBanHi Bci onepartii
HiAIOPSIAKOBYIOTHCS IIEBHUM KPUTEPISTM:

1. KombiHamugHicmo
(mparsumusgHicms): A + B = C.

Mo3KAUBICTE 00'€THAHHS B OJTHY TPYyILy 2
Pi3HHX eAeMeHTa, IPUYoMYy Iie 00'eqHaHHS
IOTIiM [a€ MIUPIIUE KaaCc (XAOMYHK i
OiBYMHKA = OiTH).

2. O6bopomHicms: C — B = A.

Koxna AOTiYHA omepaliisa Mmae
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there is a corresponding symmetric action
enabling to return to the starting point (for
example, for an addition operation, it
would be a subtraction operation: 3 + 2 =
5,but 5-2 = 3).

3. Associativity: (A+ B)+ C=A + (B + C).

It consists in the fact that the sequence
of combining actions does not matter, the
main thing is an identical result in other
cases. An example from mathematics can
be given: (1+2)+(3+4)=(3+1)+(4+2).

4. Identity: A-A = 0.

It reveals the possibility of cancelling the
operation, when combining it with the
opposite operation: 3 — 3 = 0. That is, we
have performed actions, but the result is O.

5. Tautology: A + A = A.

When the statement is repeated, it
remains unchanged, the informativeness of
the statement does not change in any way.
For example, A>B, A>B = A>B.

6. We will also note the sixth criterion,
which is the main one in the system of the
criteria, because without this criterion the
others cannot be implemented. This is a
criterion of reflexivity, which expresses a
person's ability due to performing
intellectual actions to correlate the actions
with himself/herself; that is, it is the
person’s ability to look at himself/heself
from the outside - to reflect, to be a human
being independent of the situation. We
denote this criterion as [| A].

7. The seventh criterion can be
universality of thinking, which is
manifested in the tendency to focus on the
potentially possible (hypothetical), to the
exhaustive coverage of all mental cases,
based on empirically recorded data.

Let us present the authors' systemic
correlation of the aspects of conceptual
thinking (Table 1).

IIPOTHUAEKHY OIlepallilo, 3aTHY aHyAIOBaTH
IepBUHHY. [HIMMMH caoBaMH, KOXKHIH
PO3yMOBiH aii BiATIoBimae cuMeTpudHa mIis,
gaKa JTO3BOASIE IIOBEPHYTHCS o
BiimmpaBHOIO IIYHKTY (HAIPUKAQL, [JIAS
omnepanii momaBaHHA Ile Oyme orepaltis
BimHiMaHHa: 3 + 2 = 5, ane 5 -2 = 3).

3. AcoyiamusHicmu: (A+B)+C=A+(B+ C).

[Toagrae y ToMy, III0 HEMa€ 3HAYEHHS
4eproBiCTh O0'€MHAHHS ifi, TOAOBHE — II€
IIeHTUYHUY pe3yAbTaT B IHIIUX BUMIAIKaX.
MoxkHa HaBEeCTH IIPUKAA[ i3 MaTeMaTUKU:
(1+2)+(3+4)=(3+1)+(4+2).

4. Ioenmuunicme: A - A = 0.

BuaBasse  MOXKAUBICTB

AHYAIOBaHHA

onepaitiero: 3 — 3 = 0. TodTo MU 3miiCHHUAU
nOii, ane pesyapTat mopiBHIOE 0.

5. Tasmonoezia: A + A = A.

[Ipr TIOBTOPEHHI TBEPIKEHHS BOHO
3aAUIIaeThbCd 0e3 3MiHM, iHPOPMATUBHICTH

BHCAOBAIOBAHHAI HIidK HE 3MiHIOETHC.
Hanpukaan, A>B, A>B = A>B.
6. BinzmayumMo TaKO3K i IIIOCTHUH

KpuTepili, SKUU IIocTa€ OCHOBHUM Y
cucTteMi KpuUTepiiB, OCKiABKH 0e3 IbOTO
KpuTepiro  iHIII He  MOXyTb OyTH
peasizoBaHi. Ile KpuTepi
pedekmusHocmi, 1110 BUpaXkae 30aTHICTh
AIOIMHU BHACAIIOK BUKOHAHHH
IHTeAeKTyaAbHUX Oif CIiBBIAHOCUTH IIi Mii
i3 cobo0r0; TOOTO IIE € II€ 3MATHICTDb AIOAUHN
OUBUTHUCS Ha cebe 3 OOKy — pedpAeKCyBaTH,
OyTH He3aAeXKHOK Bim curtyallii icroToro.
[To3znauumo el Kpurepitt gk [| Al.

7.[Jo cpoMOro KpHUTEpilo MOXKHa
gcesazanbHicMb MHCAEHHSI, 110
IIPOSBASIETBECHA Y TE€HOEHIII Opi€HTyBaTHCH
Ha ITOTEHIIHHO MOXKAWBE (TiIOTETUYHE), N0
BUYEPITHOTO OXOIIA€HHS BCiX PO3YMOBHX
BUIIQJIKiB, BUXOOSIYU 3  eMIIpPUYIHO
3apiKCOBaHUX MAHUX.

[TomaMmo ckaazieHy aBTOpPaMM CHCTEMHY
KOPEASIIIiIO aCIIEKTiB IIOHATTEBOIO
mucaeHHs (Tabaung 1).
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Table 1

Systemic correlation of tools of conceptual thinking, the criteria of cognitive
operations, according to J. Piaget, and the fundamental categories of philosophy
and natural science

Forms and | Logical and | Principles and laws of Criteria of Conceptual
types of ontological dialectics cognitive thinking tools
matter universals operations

Physical Relationshi | Interpenetration of Identity Dysplasia

vacuum P opposites (inversion)

Substance | Quantity Structural Reversibility Analysis
organisation of the
world

Field Quality Generality of Tautology Synthesis
movement

Movement | Interaction | Transformation of Associativity Comparison
quantity into quality

Time Sign Negation of the Reflexivity Abstraction
negation

Space Measure Unity, integrity of the | Combinability Systematizatio
world (transitivity, n

composition)

Matter Wholeness General connection of | Universality Generalization
objects and
phenomena

It can be assumed that the formation of
conceptual thinking — the highest level of
thinking of a person as a representative of
Homo sapiens — is realized in the context of
person's mastering all aspects shown in
Table 1. That is, we can talk about the task
of actualizing the tools of conceptual
thinking in students (generalization,
analysis, synthesis, comparison,
abstraction, systematization), as well as
the tasks related to the development of
cognitive operations, formation of
understanding of the essence of forms and
types of matter, etc. Also, the task of
forming the knowledge of the basic
principles and laws of dialectics in the
students is of great importance.

Of special importance are the basic
aspects of Table 1, which are placed in its
first line, containing the physical vacuum
as the main type of matter, as well as the
philosophical category of 'relationship”
(which forms the metaphysical basis of our
reality, when, as one system analyst noted,
"the things of our world are made of
relationships"), generalization as a logical
operation, in the process of which, as a
result of the exception of specific features,

MoxkHa HOPUIIYCTUTH, 110 (POpMyBaHHS
IIOHSTTEBOIO MMCAE€HHS — BHIIOTO pPiBHS
MHUCAEHHS AIOJWHH 9K IIpeacTaBHUKa Homo
sapiens — peaaidyeTbCcd Yy KOHTEKCTI
OCBOEHHSI AIOJMHOIO BCIiX acCIIEKTiB, IIIO
BimoOpaskeHi y Tabawuii 1. Tob6To MokHa
TOBOPHUTHU ITPO 3aBIAaHHS IIOA0 aKTyaai3artii
B VyYHIB iHCTPYMEHTIB  IIOHSTTEBOTO
MHCAEHHS (y3arasbHEHHS, aHaAi3, CUHTE3,
OPiBHSIHHS, abcTparyBaHHSH,
cHcTeMaTH3allid), a TaKoXK IIpo 3aBAaHHH
LI0I0 PO3BUTKY KOTHITHBHHX OI€paliii,
dopMyBaHHA PO3yMiHHS CYTHOCTI popm i
BUAIB Martepii Tommo. Takoxk BasKAUBUM
rocrae 3aBOaHHA 3 (POpPMyBaHHSIM B
V4YHIBCBKOI MOAOi 3HaHb III0/I0 OCHOBHHUX
TIPUHIIUIIIB Ta 3aKOHIB JiaA€KTUKH.

OcobAnBOi  BaKAMBOCTI  HaOyBalOTb
0a30Bi acriekTu TabauLi 1, 9Ki po3MileHHi
y mepIii i cTpodlli, 110 MiCTITE Pi3uUHUU
8aKyyMm sIK TOAOBHHUH BH[ MaTepii, a TaK0XK
dirocodCchKy KaTeropito "g8i0HoweHHs" (aKe
ckaanmae MeTadi3WyHy OCHOBY  HaIoi
peaABbHOCTi, KOAHW, €K 3a3Ha4uB OIWH
CHUCTEMHUN aHaAiTHK, "pedi HaIoro CBIiTY
CKAAIAIOTHCH 3 BiJHOIIEHS"), Y302A/lbHEeHHS
dK AOTiYHa oOIlepallisg, y Ipolleci s$Koi B
pe3yabTaTi BUHATKY BHIOBUX  O3HaK
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a transition is made from the concepts with
a smaller logical content to the concepts
with a wider logical content.

In this context, special attention is paid
to the law of interpenetration of opposites,
which appears as a paradoxical category
because it simultaneously differentiates
(separates) and synthesizes the opposites.
This process expresses the cornerstone
property of creative thinking, which reveals
a polyvalent, ambiguous, paradoxical
character, and also demonstrates the
openness of creative thinking to the
uncertainty, ambivalence, and ambiguity
of our world. At the same time, such
thinking implements the system-creating
property of thinking processes - the
dysplasia as a phenomenon inherent only
to human consciousness consisting in the
identification of two elements that
simultaneously deny (exclude) each other,
which realizes the truth as a "unity of
opposites" (S.B. Tsereteli). Dysplasia as a
person's ability to integrate conflicting
(opposite) cognitive-emotional states is
revealed in such a figure of speech as an
oxymoron ("strong weakness", 'living
dead", "genius stupidity”, "cruel kindness",
"a wise fool", "noiseless sound", "pleasing
pain", "fiery ice", etc.).

In the field of dysplasia, creative acts are
generated that enable a person to be open
to chaos, uncertainty, paradox, to actualize
the process of meaning creation through
the integration and mutual transformation
of an abstract sign and a concrete object,
word and image, synthesizing the singular
and the general, the concrete and the
abstract, which at the highest level of
mental functions involves a functional
synthesis of the right and left hemispheric
functions of the human brain.

Under such conditions, special attention
is to be paid to the formation of the ability
to dysplasia in schoolchildren, which in the
field of cognitive processes is modelled by
means of the oriental (i.e., Buddhist and
Indian) logic of four alternatives [1], where
in the sphere of the relationship of logical
terms — affirmation and negation - take
place logically equivalent alternatives:
1) whether affirmation (the first);
2) whether negation (the second); 3) both at
the same time (the first and the second at

3MIMCHIOETHCSI TIEepexid Bif MNOHATL 3
MEHIIIUM [OHATTEBUM 00CSTrOM 10 ITOHATH 3
LIWPILIUM IIOHSTTEBUM OOCATOM.

[Tpu 1nwomMy ocobamBOi yBarum HalyBae

3aKOH eoHocmi ma 6opombbu
npomunexxHocmetl, AKUH IIocTae
IapaJ0KCaAbHOIO KaTeropi€l, OCKIABKHU

omHOYAaCHO maudepeHItioe (po3miaroe) i
CHHTEe3ye MHpoTHAexkHOcTi. lle mnporec
BUpazKa€ HaPi?KHY BAACTHUBICTH TBOPYOTO

MHUCA€HHS, II0 BHUSBAGE IIOAIBAA€HTHUH,
OaraTo3HaYHUH, napagoKCaAbHHUH
XapakTep, a TaKOXK [EMOHCTPY€E
BiOKPHUTICTE TBOPYOTO MMHCAECHHS
HEBU3HAYEHOCTI, aM0OiBaA€HTHOCTI,

OaraTo3HayHOCTI Hamoro cBity. [Ipu oMy
TaKe MHICAEHHS peaaidye CHCTEMOTBIpHY
BAACTHUBICTb MHCAEHHEBUX IIPOLIECIB —
dunnacmiro gK [OpPUTAMaHHUN  AHIIE
AIOZICBKIiH cBimomocTi deHOMEH
OTOTOXKHEHHSI  OBOX €AEMEHTIB, aKi
OJHOYACHO 3allepPedyIOTh (BUKAIOYAIOTH)
OAWH OJHOTO, IO Ppeaaidye ICTHHY 4K
"equicth npotuaexkHocTeil" (C.B. Llepereai).
[umnaacria gaK 3IAaTHICTD AIOUHU
IHTETrpyBaTH CYIEPEYAUBi (IPOTHUAEIKHI)
KOTHITUBHO-EMOIIiMHI CTaHH BUIBAGETHCS B
Takil ¢irypi MOBH, IK OKCUMOPOH ("'CHABHA
caabkicTe", ">KUBHUM HeOiKYMK", "TeHiaAbHA
TyIicTh", "XKOopcTOoKa mobpota", "po3yMHHUH
OypeHs", "0e3mIymMHUN 3BYK', "TPUEMHUH
0iab", "BOTHIHUH Aif" TOIIIO).

Y cgpepi dunnacmii eeHepyromucsi meopui
aKkmu, 10 OaI0Th MOXKAUBICTB AIOOUHI OyTH
BiIKPUTOIO Xaocy, HEBHU3HAYEHOCTI,
napamokcy, aKTyaaidyBaTH IIpoILeC
ceHcoymeopeHHsT depe3 iHTerpaillilo Ta
B3aeEMHY TpaHcdopMallito abCcTpakKTHOTO
3HaKy Ta KOHKPETHOTO IIpeaMeTy, CAOBa Ta
obpasy, CHHTe3yIOuYM  OJAWHHUYHE Ta
3arasbHe, KOHKpeTHe Ta abCTpakTHe, IO
Ha pPiBHIi BHUIIMX [ICHUXIYHUX (OyHKIIIH
nepenbadae  QPYHKILIOHAABHUH  CHHTE3
IIpaBoO- Ta AiBOIiBKYABOBUX (DYHKITiHi MO3KY
AIOTVHU.

3a Takux yMOB 0CcOOAMBOi yBaru HabyBae
gopmyeaHHss 30amHocmi 0o ounsiacmii &
YUHIBCLKOL MO1001, 1110 Y cpepi KOTHITHUBHUX
IIPOLIECIB  MOJEAIOETHCH 34  JOIIOMOIOIO
opieHTaAbHOI  (TOOTO  OymauCTCHKOI  Ta
IHAIHACBKOI) AOTIKM YOTHPBOX AaABTE€pPHATHUB
[1], me y paKypci BiTHOCHH AOTiYHUX TEPMiHIiB
— TBEP/KEHHS Ta 3allepedyeHHs — MAaloTh
MICIIE AOTIYHO piBHO3HAYHI aAbTEepHATHBU:
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the same time); 4) neither the one nor the
other (neither the first nor the second).

We will demonstrate thinking in the
context of four alternatives: the answer to
the basic question of philosophy (what is
primary, matter or consciousness, material
or ideal?) contains four logically equivalent
answers: 1) matter is primary;
2) consciousness is primary; 3) both
matter and consciousness are primary at
the same time; 4)neither matter nor
consciousness is primary. The fourth
alternative is illustrated by the statement
of David Bohm, who wrote that "matter and
consciousness are nested projections of a
higher — fundamental - entity, which is
neither matter nor consciousness in its
pure form".

In general, the analysis of the logical
content of the dysplastic mechanism allows
us to talk about its two levels, when at the
first level of thinking a person is able to
bring opposites to unity ("both matter and
consciousness are primary at the same
time"), and at the second ("neither matter
nor consciousness is primary") — not only
each of the opposites is understood as a
separate entity, but also each of them,
speaking in the language of philosophy, is
removed into something third (higher),
which in the context of synergy can be
understood as an emergent (systemic)
property of the whole [1; 22], which we have
demonstrated with the help of D. Bohm's
expression.

Under such conditions, thinking at the
second level of dysplasia allows a human
being to think not only in an abstract-
logically unambiguous way, but also in a
paradoxical-multivalued way, which helps
to carry out logical operations on
differentiation/difference and to fix cause-
and-effect dependencies/connections. In
general, all cognitive operations, as well as
conceptual thinking tools, are
implemented using thinking at the second
level of dysplasia, which becomes a system-

creating factor in relation to these
operations and tools.

Conclusions and research
perspectives. Therefore, the article
actualizes the problem of forming

conceptual thinking in the participants in
the educational process in the context of

1) un TBEPIKCHHI (mepire); 2) gn
zanepedeHHd (gpyre); 3)i Te, U iHIIE
OHOYACHO (IIeplIle i Apyre oqHo4YacHo); 4) Hi
Te, aHi iHIIle (Hi Iepiie, aHi gpyre).

[TpomeMOHCTPYyEMO MUCAEHHS y
KOHTEKCTI 4OTUPBOX aAbBTEPHATUB:
BiAIIOBiAL HAa OCHOBHE HUTAaHHS (pirocodii
(110 € MepBUHHUM, MaTepisd YU CBiOMICTb,
MaTepiaabHE YU ifeasbHe?) MiCTUTh YOTHPHU
AOTIYHO PiBHO3HA4YHI BiAmoBizi: 1) marepia
IIepBUHHA; 2) CBiAOMICTh IepBHHHA; J)i
MaTepid, i CBIJOMICTB II€pPBUHHI
olHO4YaCHO; 4) Hi MaTepisd, aHi CBiIOMICTb €
NepBUHHUMH. YeTBepTa aabTepHaATHBA
inrocTpyeTbcad BucaoBoM [eBima Bowma,
IKUH IHcaB, 10 "'MaTepis i CBiAOMICTH €
BKAQI€HUMU OJHA B OJAHY IIPOEKIiIMH
Oiapir  BHIIOI — (PYyHOAMEHTAABHOI —
CyTHOCTi, III0 HE€ € Hi MaTepi€w, aHi
CBi[JOMICTIO B YHCTOMY BUTASII".

3arasoMm, aHaai3 AOTIYHOTO  3MiCTy
MEXaHi3My [OWIIAACTii [403BOASE TOBOPHUTH
nopo aBa ii piBHI, KOAM Ha IIEPIIOMY pPiBHI
MUCAEHHSI AIOIMHA 3/1aTHa IIPUBOIUTH IO
enHocti mporuaexkHocti ("1 marepis, i
CBiJOMICTb € IIEPBHHHUMH OJHOYACHO"), a
Ha apyroMy ("Hi MaTepis, aHi CBiIOMICTB €
IIepBUHHUMU") He TIiABKM KOXHa 3
IIPOTHAEKHOCTEN PO3YyMIEThCHI SK OKpEMa
CYTHICTb, ane ¥ KOXHaA 3  HHX,
BHCAOBAIOIOYHCH MOBOIO driaocodii,
3HIMaeThCd B [EII0 TpeTe (BUIllE), IO ¥
KOHTEKCTI CHHEPreTHUKH MOXKHa pPO3yMiTH
dK eMep/KeHTHa (CHCTeMHa) BAACTUBICTIO
miaoro [1; 22], M0 MM AEMOHCTPYBaAHu 3a
[OIIOMOroio BUCAOBY /. Boma.

3a Takux yMOB MUHCAEHHS Ha [IpPYroMy
piBHi Oumaactii m03BoAdE AIOACHKIM icTOTi
MHCAUTH HE TIABKH abCTpaKTHO-AOTIYHUM
OMHO3HAYHHM YHHOM, aAr€ B I1apagoKCasbHO-
OaraTo3HAaYHMM YHHOM, IO [JoloMarae
IIPOBOOUTH AOTIYUHI orepartii 111010
audepeHItialtii/BinMiHHOCTI Ta  (pikCyBaTHU
IIPUYUHHO-HACAIIKOBI  3aA€KHOCTI/ 3B I13KH.
3arasoMm, BCi KOTHITHBHI olepartii, a Takoxk
IHCTPYMEHTH IIOHSITTEBOTO MUCAEHHS
PEaAi3yroThCs 3a [IOIOMOIOI0 MHCAEHHSI Ha
OpyroMy piBHI Aumaacrtii, s$Ke IIOCTae€
CUCTEMHOTBIPHMM YHMHHHUKOM IIIOZI0 ITHUX
orieparii¥f Ta iHCTPyMEHTIB.

BHCHOBKH 3 ZAHOTIO AOCAiZZKE€HHSI Ta
INEepCIeKTHBH IOJZAABIIHX PpPO3BiAOK.
Binrak, y crarTi akTyasizoBaHa IIpobaeMa
dopMyBaHHA IIOHATTEBOT'O MHCAEHHS B
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the systemic approach (general systems
theory). The importance of the formation of
conceptual thinking in the participants in
the educational process has been shown,
which is achieved in the context of a
person's mastery of all aspects given in the
author's table ("Systemic correlation of
tools of conceptual thinking, the criteria of
cognitive operations, according to J. Piaget,
and the fundamental categories of
philosophy and natural science"), when it
is relevant to put forward the tasks related
to the actualization of conceptual thinking
tools in schoolchildren, to the development
of cognitive operations, the formation of an
understanding of the essence of forms and
types of the matter, as well as the formation
of knowledge about the main principles
and laws of dialectics.

Prospects for further research in the
indicated direction will be associated with
the creation of specific methods of forming
conceptual thinking in schoolchildren
based on the general systems theory.

Y4aCHUKIB OCBITHBOTO IIPOIIECY Y KOHTEKCTI
CHUCTEMHOIO minxomy (3araabHoi Teopil
CHCTEM). [Tokazana BasKAUBICTD
dopMyBaHHI IIOHATTEBOTO MHCAEHHS B
y4aCHUKIB  OCBITHBOT'O  IIPOIleCy,  III0
JOCATAETBCSI Yy  KOHTEKCTI  OCBOEHH4
AIOMHOIO BCiX aCIIeKTiB, 110 BiqobpaskeHi B
aBTOPCEBKi# Tabauli ("CucreMHa KOpPeAsIlis
IHCTPYMEHTIB IIOHSTIHHOTO  MHCAEHHS,
KpUTEpPiiB KOTHITMBHUX oOIepaliii, 3a
K. IMiazke, Ta pyHIaAMEHTAABHUX KATETopii
dinocodii i mpupomo3HaBcTBa'), KOAH
MOXKHa TOBOPHUTHU IIPO 3aBAAHHA IIONO0

akTyaaizartii B YYHIBCBHKOI1 MOAO1L
IHCTPYMEHTIB IIOHSTTEBOTO  MUCAEHHS,
PO3BUTKY KOTHITUBHUX omepartii,

dopMyBaHHA PO3YyMiHHS CYTHOCTI popMm i
BHU/IiB MaTepii, a TaKoK (popMyBaHHS 3HAHb
11010 OCHOBHUX IIPHUHIIUIIIB Ta 3aKOHIB
JiaA€KTHKH.

[TepCrIEKTHUBY MOAAABIINX OOCAIIXKEHb Y
3a3Ha4YeHOMY HapaMi OyayTh IIOB’d3aHi i3
CTBOPEHHAM KOHKPETHHUX METO/iB
dopMyBaHHI IIOHATTEBOT'O MHCAEHHS B

V4IHIBCBKOI MOAOAI Ha OCHOBiI 3arasbHOI
Teopii cucrem.
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