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1. MeTogyKa BUKOHAHHS (i3UYHOrO NPAKTUKyMy MailOyTHIMU BUNTEIISIMU (i3UKU B yMOBAX B3a€MO3B'SI3KY

p€ayibHOTrO Ta BipTyaanoro HaB4aJIbHOT'O €EKCIIEPUMEHTY

2. Methods of Physical Workshop Future Teachers of Physics in Terms of the Relationship of the Real and Virtual
Learning Experiment

Pedepar:

1. MeTa pociiKeHHs: TEOPETUYHO OOI PYHTYBATU, PO3POOUTU i €KCIIEPUMEHTAJILHO N1€PEBIPUTH METOLUKY
BUKOHaHHS (i3NYHOr0 NMPAaKTUKYMy MaiOyTHIMU BUMTEISIMU Pi3UKM B yMOBaX B3a€MO3B'SI3Ky Ta
B32€MOOOYMOBJIEHOCTI peasIbHUX i BipTyaJIbHUX HaBYaJIbHUX AOCJifiB. O6'€KT JOCTiIKEHHS -~ HaBYaJIbHO-BUXOBHUN
IIPOLIEC Y MiArOTOBLi MaOYyTHIX yunTeiB (i3uKHU B I€4AroriYHOMY BUIIOMY HAaBYaJIbHOMY 3akiafi. [Ipenmer -
METO/IMKa MTPOBeIeHHS (Pi3MYHOro MPaKTUKYMY, IO peaslidyeTbCsl Ha OCHOBI B3a€MO3B'SI3Ky PEaslbHOTO Ta
BipTyaJsIbHOTO eKcIriepuMeHTy. CyTHICTb pO3p06JI€HOI METOIMKM BUKOHAHHS (Pi3UYHOr0 NPAaKTUKYMY II0JIATa€e y
TOMY, IO TIifl 94ac poOOTH 3 KOMII'IOTEPHO-OPi€EHTOBAaHMMU 3aCcO0aMU HaBYaHHS, SK i ITifi YaC BUKOPUCTAHHS
peasibHOro O6JIaiHaHHS, CTYIEeHT BUKOHYE PsJL OTlepalil, o [10B'I3aHi i3 MaHINyIs1ieo 06'eKTaMuy JOCTiIKEeHHS,

110 OIKCYIOThCS B IHCTPYKIii 1O KOHKPETHOI 1abopaTopHoi po6oTu. To6TO, AIrOPUTMU OCATHEHHS BCTAHOBJIEHO]



METH JIisSJIbHOCTI He Bifpi3HSIOThCS. Y BipTyasbHiil po6OTi, Ha 6a3i SIK01 M06YL0BaHO KOMIT'IOTEPHO-OPi€HTOBAHU
3acib HaBYaHHSI, BpaX0BaHO BCi CYTTEBI SIKOCTi LOCIIIIPKYBAaHOTO SIBUILA, & PE3yJIbTaT PO3B'3aHHS [1€JaroriqyHoro
3aBJlaHHs B 000X BUIafKax 36iraeTscsi. OTKe, 3arajlbHUM € CIIPSIMyBaHHS Cy0'€KTa HaBYJIbHOI [1isJIbHOCTI Ha aHali3
(isn4HOi cyTHOCTI ponecy. TakuM YMHOM IIPpY BUKOHAHHI POOIT (Pi3M4YHOrO IPAaKTUKYMYy aKTUBI3y€TbCS B LIITIOMY
CaMOCTiiiHa po60Ta CTYJEHTIB SIK Ha CTafjii MiAroTOBKY Ta BUKOHAHHS (i3UYHOr0 MPAKTUKYMY, TaK i Ha
3aBepIIaJIbHOMY eTalli y 3B's13Ky 3 GOPMYJIIOBAaHHSIM BUCHOBKIB IIPO Pe3yJIbTaTU BUKOHAHHS POOOTH.
3anpornoHoBaHa METOJ VKA MOXe €(PEKTHUBHO 3alIPOBAIPKyBaTUCS I CTOCOBHO iHIIMX BUIB iHOUBiAyanbHOI poboTU
CTYIEHTIB: IIPU PO3B'I3yBaHHI HABYAJIbLHO-EKCIIEPUMEHTAJIbHUX 3aBJaHb; I1if] 4aC AEMOHCTPALlii EKCIIEPUMEHTY Ha
Jiexuii; nyis peasnizalii TBOpUMX 34i6HOCTEN CTYLEHTIB y IIPOLeCi JOCAIIHUIPKUX 3aBAaHb Ta BUKOHAHHS KyPCOBUX i
HAyKOBO-J0CJiJHUX MIPOEKTIB. Pe3ybTaTu JOCHiIKEHHS MOXKYTb 6yl BUKOPUCTAaHI BUNTENSIMU Pi3UKH,

CTyAE€HTaMU q)iSI/IKO—MaTeMaTI/I‘{HI/IX (baKy.HbTeTiB, BUKJIdga4YaMU IIPUPOOHUYINX i TEXHIYHUX ,ILI/ICI_[I/IH]IiH.

2. The purpose of the study is theoretical substantiation, development and experimental testing methods perform
physical practical future teachers of physics in a relationship of real and virtual educational experiment. The object
of study - the educational process of preparation of the future teachers of physics in pedagogical higher education
institution. Item - method of physical workshop, which is implemented on the relationship of real and virtual
educational experiments. The thesis is devoted to the substantiation of the effectiveness and implementation of
methods of basic physical workshop based on the relationship and interdependence of real and virtual educational
experiments, as well as development and implementation of appropriate software to perform virtual learning
experiment. The method of execution physical workshop is that when working with computer-oriented teaching
aids, as well as when using real equipment, the student performs a number of operations related to manipulation
of objects of study described in manuals specific laboratory work. That is, the algorithms achieve the set target of
the same. In virtual work, which built on the basis of computer-oriented teaching tool include all the essential
qualities of the phenomenon and the result of solving educational problems in both matches. Therefore, the
general direction is the subject of training activities on the analysis of the physical nature of the process. When
performing physical works of the workshop, given the possibility of combining real and virtual educational
experiments, activated generally independent work of students both on stage and perform physical workshop and
the final stage in connection with the design and formulation of conclusions about the results of the work. The
resulting interconnection method real and virtual educational experiments during the preparation and execution
of works physical workshop can be implemented effectively and to other types of individual students, such as
teaching and for solving experimental problems; during a demonstration experiment on lectures; has ample
opportunities for realization of creative abilities of students in the physical and practical implementation of
projects and research projects. The efficiency of the proposed method in universities in the preparation and
execution of works physical workshop proved highly expert assessment experts. The conducted pedagogical
experiment confirmed the feasibility of implementing the learning process of the course of general physics
methods relationships real and virtual educational experiments.
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