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Pukoga Jlapuca
Xapkiecvbkull HayioHa/1bHUll nedazoeiutull yHieepcumem imeHi I. C. Ckogopodu, Ykpaina

MMPO MEJATOTTYHI YMOBU BUKOPUCTAHHA HABYAJ/IbHUX MOJEJEN
Y NPOLIECI MIATOTOBKHU BYMTEJIIB MPUPOAHUYO0-MATEMATUYHUX CIEL[IAJIbHOCTEH

AHoTanig. Po6oma npucesiueHa po3pobyi, meopemu4HoMy OOTPYHMYEAHHK U eKCnepumMeHmasabHil
nepegipyi nedazoziuHUX yMo8 BUKOPUCMAHHS HABYAAbHUX Modesell y npoyeci npogecitiHoi nideomosKku
Maii6ymHix yyumenie npupooHU4o-mamemMamuyHux cneyiaabHocmell. BusHayeHo Ui cucmemamusosaHo yHkYii
Hasya/sbHUXx Modesell 8 0c8IMHbOMY npoyeci 3 npupodHuyo-mamemamu4Hux ducyunaid. [lokasaHo posb
Hasya/nbHux Modesell sk [HcmpymeHmy @yHOamenmanizayii npupodHudo-mamemamu4Hoi oceimu.
Buokpemaeno mpu ocHosHi acnekmu @pyHdamenmanizayii oceimu - @inocodcobkuil, mMemodosoziunull,
c8imoaaa0dHull, 8uxodsavu 3 sIKUX 006TPYyHMOBAHO nedazoz2iyHi yMOBU 3ACMOCY8AHHA HAGYA/NbHUX Modesell y
npoyeci npupodHu4o-mMamemamuy4Hoi nidzomosku MmalibymHix yvumesie 8i0nogidHux cneyiasibHocmeli:
830€EM03YMOB/1eHE BUKOPUCMAHHA CMPYKMYpHUX | YHKYIOHAIbHUX Modenell; 8UKOPUCMAHHA e80I0YIlHUX
JAaHyroxcKie modesell, ujo 8idobpaxcaroms po38UMOK HAYKOBUX Ys18/1eHb, BUKOPUCMAHHS Modesell-aHa102i8, sKi
gidmeopiotoms €dHicmb npupodu. [IposedeHull nedazoziuHulli ekcnepumeHm nidmeepdus, Wo KOMN/AEKCHA
peasizayis nepesaideHux ymos chpusie nidguwjeHHo 2AUbGUHU, cucmeMHocmi Ui eHyYKocmi npedMemHux 3HaHb
Mati6ymHix yyumesie npupooHU4o-mMamemamuvHux cneyiaabHocmetl.

Kiw4oBi ciioBa: npodheciiina nidcomoska euumesi, nedazoe2ivuHi ymMogu, HA84aAbHI Modei, NpuUpoOHUYO-
MamemamuyvHi cneyiaavHocmi, PyHKYIT HaguaAbHUX Modeeli.

ABOUT PEDAGOGICAL CONDITIONS OF THE USE OF EDUCATIONAL MODELS
IN THE PROCESS OF PREPARATION OF TEACHERS OF NATURAL AND MATHEMATICAL SPECIALTIES
Rykova Liudmyla
H.S. Skovoroda Kharkiv National Pedagogical University, Ukraine

Abstract. This thesis reveals theoretical principles of improving discipline-specific preparation of future
natural sciences and mathematics teachers via targeted application of educational models when studying natural
sciences and mathematics disciplines at pedagogic institutions of higher education. For that purpose, the results
of published works by Ukrainian and foreign authors devoted to this topic have been generalized and structured,
in particular, by model forms and types. The functions of models in teaching natural sciences and mathematics
disciplines have been defined and theoretically substantiated, and the models have been classified on the basis of
principal orientation (ensuring availability of objects of study in education process; perceiving digestion of
academic materials; optimizing organization of education process; supporting research activities of students). In
this thesis, the author theoretically substantiates and experimentally verifies pedagogic conditions for the use of
educational models in the process of professional preparation of future natural sciences and mathematics
teachers.

The first pedagogic condition envisages the mutually-related use of structural and functional models that
give birth to each other and are organically interrelated. The first pedagogic condition is basically realized when
studying single objects, and it is based on a group of model functions that help perceive academic materials and
on the functions supporting research activity. The second pedagogic condition envisages the use of evolutional
model chains in the course of studying natural sciences and mathematics disciplines, enabling to identify invariant
knowledge and thus helping develop systemic knowledge in students. Evolutional model chains reflect the process
of developing a particular natural or mathematical science, i.e. represent a sequence of theories that clarify and
substitute each other within the framework of a particular discipline. Realization of the second pedagogic
condition is based on the function of concretization, generalization and variable complexity of models. Essentially,
this condition functionally defines, according to M. Skatkin’s and V. Kraievskyi’s terminology, “theoretical scientific



framework” of education, when “evolution of knowledge structuring” couples with “structuring of evolution of
knowledge”.

The third pedagogic condition envisages the use of analogue models that display the existence of
fundamental laws of nature manifesting themselves in various fields of natural sciences and mathematics. The
application of this pedagogic condition in the process of studying one subject-specific field envisages the use of
models pertaining to previously studied topics, sections or other subject-specific fields based on the similarity of
properties that reflect these models. That makes it easier for future teachers to digest and perceive new materials,
helping develop in them flexible and systemic knowledge and scientific understanding of unity of the world.
Realization of the third pedagogic condition is based on the forecasting and heuristic functions of models and on
the abstraction function. All pedagogic conditions are also based on the function of mainstreaming educational
and cognitive activity of students, while realization of these conditions promotes development of their
motivational sphere and interest in the future professional activity by creating positive effect on the successfulness
of perception and digestion of academic materials.

The data obtained as a result of the experiment proves that implementation of the proposed pedagogic
conditions helps improve the depth, flexibility of discipline-specific knowledge of students in experimental groups
vis-a-vis the reference groups. The results of this experiment suggest the conclusion regarding positive effect from
implementation of the proposed pedagogic conditions, which manifests itself in the improved quality of natural
sciences and mathematics discipline-specific preparation of future natural sciences and mathematics teachers.

Keywords: preparation of teachers, teachers of natural and mathematical specialties, functions of
educational models, pedagogical conditions of using educational models.

0 NEJATOTMYECKHUX YCJIOBUAX UCIOJIb30BAHUSA YYEBHBIX MOAEJIEN
B IIPOLIECCE ITIOATOTOBKHY YYUTEJIEM ECTECTBEHHO-MATEMATHUYECKHUX CIIELIMAJIbHOCTEM
Pwikosa JIloomuiaa
XapwvkoscvKull HAYUOHAAbHbIU nedazozuveckull yHusepcumem umeHu I. C. Ckosopodbl, YkpauHa

AHHOTanMs. Pa6oma nocssujeHa pa3pabomke, meopemu4eckomy 060CHOBAHUK U IKCNePUMEHMAIbHOU
nposepke nedazo2uveckux yc/a08ull UCNO/Ab308AHUS Y4ebHbIX Modesell 8 npoyecce npogpeccuoHa/nbHoll
nodzomosku 6ydywux yuumesell ecmecmeeHHO-MameMmamuyeckux cneyuaavsHocmel. OnpedeseHbvl U
cucmemamusuposaHsl @GYHKYuu y4ebHbix Moldesell 8 00pa3osamenabHOM npoyecce NO ecmecmeeHHo-
Mamemamudeckum ducyunauHam. [lokasana pos yuebHoix Modeell kak UHCmpymeHma gyHdameHmaausayuu
ecmecmeeHHO-Mamemamu4eckozo 06pazosaHusi ¢ nosuyull @uaocopuu, memodoso2uu U MUPOBO33PEHUSI.
O6ocHosaHbl nedazoaudeckue YCA08US NPUMEHEHUSl y4ebHblX Modesell 8 npoyecce ecmecmeeHHO-
Mamemamu4eckoll nodeomosku 6ydywux yuumeell: 83auMoobyca108/1€HHOE UCNOIb308AHUE CMPYKMYPHbLIX U
@PYHKYUOHANbHBIX Modesell; UCNno/b308aHUE 3B80AIYUOHHLIX Yenodek Modesell, Komopvle ompaxcaiom
passumue HAy4HO20 3HAHUS; UCNO/b308aAHUE Modeneli-aHa/n10208, omobpaxcarwux eduHcmeo npupodsl.
Iledazozuueckuil skcnepumeHm nodmeepdus, 4Ymo KOMNAEKCHAS peaausqayusi nepeyuc/aeHHublX Yca08ull
chocobcmeyem NoOGbIWEHUK 24Y6UHbI, CUCMEMHOCMU U 2UOKOCMU npedMemHbIX 3HaHUU 6ydywux yvyumesei
ecmecmeeHHO-MameMamu4eckux cneyuaabHocmel.

KioueBble c0Ba: npogeccuoHanbHas nodeomoska yuumes, nedazozudeckue yc/a08usl, y4ebHble
Modeu, ecmecmgeeHHo-Mamemamuyeckue cneyualbHocmu, yHKyuu y4ebHolx modeell.



