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PREPARATION OF TEACHERS OF PHYSICS TO ORGANIZATION OF RESEARCH ACTIVITIES IN
SUSPENDED SUMMER PHYSICS MATHEMATICAL CAMP

The article is devoted to the poorly researched topic: the organization of the teacher of the physics of
research activity of students in the preschool summer physics and mathematics camp of a non-formal educational
institution. The article gives a list of tasks and physical experiments intended for implementation in the conditions of
the preschool summer physics and mathematics camp. The generalized structure of the preschool summer physics
and mathematics camp is given. The task of the teacher of physics in the process of organizing the research activity
of students is enumerated: increasing motivation of students to participate in research activities, selection of
interesting experiments with first and foremost qualitative, not quantitative results, actualization and replenishment
of knowledge of students in physics, planning of place and time of events, taking into account climatic conditions.
Forms of organization of research activity of students in physics have been selected study lessons, intellectual game
«What? Where? When?», Physical and mathematical fights. The organization of training sessions in physics
consisted of student research activities. They were invited to conduct physical outdoor experiments and to try to
explain the reasons for which they received certain results of experiments. Organization of the intellectual game
«What? Where? When?» Was foreseen readiness for the research activity of a physics teacher. Students were offered
to conduct observations of experiments and to explain the reasons for which the physics teacher received certain
results in advance. The organization of physical and mathematical battles required the involvement of students and
physics teachers in the research activity. The basis of the «All-Ukrainian Tournament of Young Physicistsy was
taken as the basis. The article describes 17 experiments and 15 research tasks in physics. Another result of the
organization of research activities of students in the summer school of physics and mathematics is the increased
interest in the study of physics. the children discussed the solution of the research tasks that each team received,
Mentions physical experiments conducted independently or performed by a physics teacher; invent new terms of the
tasks, changing the conditions of the tasks performed and / or combining them with each other. In addition, the
interest in the subject in some students proved to be stable even in the study of physics during the school year, which
is a good factor in improving the quality of knowledge of students.
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Jlonen UBan
Xepcouckuil 20cy0apcmeennblil YHUSEPCUMem

MOJOTOBKA YYUTEJIEM ®U3UKU K OPT AHU3AIIUU UCCJIEJOBATEJIbCKOM JESTEJIBHOCTH

YYAIIUXCS B MPUIIKOJbHOM JIETHEM ®U3NKO-MATEMATUYECKOM JIATEPE

Cmamus noceaujena opeanusayuu yuumenem QU3UKU UCCLe008aAMENbCKOU OesiMeNbHOCU YUAWUXCSL 8
NPULWIKONIbHOM JIemHeM QUUKO-MamemMamudeckom nazepe. B cmamve npusedenvl peanvhvie yciogus 3a0ay u
onvimos. Popmamu OpeaHU3AYUU UCCIEO08AMENLCKOU OEIMEeNbHOCU Y4auWuxcs no @usuke ObLIU blOPabl
yuebHble 3ausamust, unmeiexmyanvhas uepa « dmo? I'oe? Koeoa?», gusuxo-wamemamuueckue 60u.

Knrwouessle cnosa: uccnedogamenbckas 0esimenbHOCHb, NPUUKOTbHBIN UBUKO-MAMEMAMUYECKUli 1a2epb,
usuneckuLl SKCNepUMeHnm, YUeHUKY, y4Umers.

BIZOMOCTI ITPO ABTOPA
Joneup IBan BanepiiioBuu — acnipaHTt kadeapu meaaroriku, NcuxXoiyorii i OCBITHBOTO MEHEKMEHTY
XepCOHCHKOro JIep)KaBHOTO YHIBEPCUTETY; BUMTENb (Di3MKM KOMYHaJbHOrO 3akiany «HaB4yaibHO-BUXOBHUIA
komiuiekc «Illkoma rymaniTapHoi mpari» XepcoHChKOI 00JaCHOT paImy.
Kono Hayxoeux inmepecig: HOCHIITHHMIBKA MisUIBHICTh Y4YHIB CEpPEIHBOI IIKONM Ta BYUTENIB Y
MICIISTUITIOMHU# TTepioJ1, IHHOBAIIIHI TEXHOJIOT1l HABYaHHS.

YK 373.5.016:53

3uxoBa Kaapais, Ilnmkin I'ennaniii
Beposincovruii deporcasnuii nedazoziunuti ynigepcumem

®I3UYHI MOJIEJII TA IX ®OPMYBAHHS B CUCTEMI
HHPO®PIJIBHOI'O HABYAHHSA

Cmammsi npucesuena amanizy cmany OOCHONCeHHs npobnemu (pOopMy6anHs 6 YUHIE 6aA308uUX 3HAHbL HA
0CHOGI  (hisuunux Mmooenei. Poszensdaromebcs 0CHOGHI GuUsHAueHHs MoOeli, iX Kiacugixayis 3a SAKICHUMU
NePEUHHUMU XAPAKMEPUCTNUKAMU, BUOU MOOCTIOBAHHS, HAGUANbHI (DI3UYHI MOOeN, KOMN TomepHe MOOeIOBAHHS.

67



Bunyck 12 (I) Cepis: [Ipo61eMmn MeTOAUKY Pi3NKO-MaTeMaTHYHOI HAYKOBI 3AIIHCKH
i TEXHOJIOTiYHOI OCBIiTH

ITiokpecnena saxciuea ponv Qizuunux moodeneti y popmysants 6a306ux 3HaHb Ma NIOSUUWEHI AKOCMI QI3uuHOL
oceimu mMono0i. 3anpononoeano noemanme GOPMYSaHHs 6 YUHIG DIZHUX MUNI6 Mooenel QI3uyHux npoyecis i
a6uwy. Posensinymo 0cobausocmi MoOemo8ants npoyecy po3e sa3y6eanis meopuux QisuyHux 3a0ay. 36epmacmucsi
yeaza Ha 6adCIUBy poib QizuyHux mooenel y npoyeci opmysanHs NPAKMUKO-OPICHMOBAHUX 3HAHL YUHI6
nPOGIbHUX KIACI8 3A2A/IbHOOCEIMHIX HABYANILHUX 3aK1A0L6.

Kiouosi cnosa: gizuuni mooerni, haguanisi (isuxu, 6a306i 3HanHs, QizudHi s6uwa, Qizuine MoOe08aHHs.

IlocranoBka mpoOaemu. Y HamioHanbHid OCBITHIM NOKTpUHI YKpaiHU 3BEpTA€THCS
yBara Ha Te, 1[0 OJHHM 3 BaXJIMBUX HAIPSIMKIB J€p>KaBHOT OCBITHBOI MOJITUKU € (popMyBaHHs
y MOJOJI IUIICHOTO CBITOPO3YMIHHSI ¥ Cy4acHOTO HAayKOBOTO CBITOIVISlY, CHUCTEMH
FYMaHICTUYHUX LIHHOCTEH; PO3BUTOK HAaBUYOK CAMOCTIMHOIO HAyKOBOTO IIi3HAHHS,
CaMOOCBITH 1 camopeanizaiii ocoducrocti [1]. Peanizanis 1boro HanpsMKy OCBITH MOJIMBA
Ha 3acaaax ¢GopMyBaHHS B YUHIB 0a30BHX 3HaHb Ha OCHOBI (DI3MYHUX MOJICIICH.

AHaJi3 ocTaHHix Aociaigxkenb i myOuaikanii. [Ipo6ieMi BU3HAYEHHS MOHATTS MOJENI
NPUAUISETbCS 3HAUHA yBara y 0araThbOX HayKOBO-METOJMYHMX Ta ICHUXOJIOrO-IEAaroryHUX
nocniykeHHsax. Tak, Hanpukiaa, 3 GUI0COPCHKUX MO3ULINA MOHATTS MOJEI1 OyJI0o pO3TIISTHYTO
M. bynre, B. Creniuaum ta B. llItodom [2; 3; 6]. barato mociimkeHb 3 BUSHAUYCHHS TOHATTS
Ta 3aCTOCYBaHHS HaBYaJbHUX (IBUUYHUX Mojenedl B Kypcl ¢I3UKH Oylo MpPOBEAEHO
C. Kamenenpkum, B. ®omenko [13;9 — 11].

bazoBuit kypc ¢iuku (VII-1X kmacu) 3aknmamae ocHOBU (PIBMYHOTO 3HAHHS Ha
SBUIIHOMY (()€HOMEHOJIOTIUHOMY) PIiBHI, BIH IPYHTYEThHCSI HAa TUX 3HAHHAX 3 OCHOB (PI3UKH, K1
Y4HI OTpUMalM Ha IMOMNEpeAHiX eranmax HaB4yaHHSA. B mepiogq HBOro B Y4YHIB MaroTh
chopmyBaTHCh 0a30B1 3HAHHS PO MEXaHIYH1, TEIJIOBI, EJICKTPUYHI, MarHiTHI, CBITJIOBI, S/I€pHI
SIBUILA 1 IPOLIECH, 1X MPOSIB y IPUPOL Ta 3aCTOCYBAHHS y MPAKTUYHIN JISUIBHOCTI JIIOAEH.

Mera crarri. [IpoBectu aHamni3 cTaHy JOCHIKEHHS MpoOiaeMu (OpMYyBaHHSA B YUHIB
0a30BHUX 3HaHb HA OCHOBI (DI3BUYHUX MO/IEIICH.

Metoau pocaimkenns. IIporsrom 2016 —2017 HaB4ambHOrO pOKYy HaMu OyJo
IIPOBEJICHO MENAroriuyHi AOCIIPKEHHS 3 METOI0 BUSIBJICHHS IPUYUH 10 BIUIMBAIOTH HA SKICTh
¢13UYHOT OCBITM y4YHIB B yMoOBax npo¢uibHOro HaB4yaHHs. Ha mepuiomy erami MeTroaom
AQHKETHOTO ONUTYBAaHHS Ta TECTYBaHHS OyJI0 AOCIIIKEHO BIUIMB (DI3UYHUX MOJIENEN Ha PIBEHb
3aCBOEHHS HABYAJbHOTO Marepiajy y4yHIB y Kiacax pizHoro npodumo. Ha npyromy erami
MIPOBEACHO IPYHTOBHUMN aHaJI3 MOHATTS (I3MYHOT MOJIeTIi HA OCHOBI JOCIIHKEHHS HAYKOBOT Ta
HayKOBO-METOJIMYHOI JIITepaTyp.

BuxkJjan ocHoBHOro marepiajy. Y mgaHuil yac y Hayill MPUHIIMIIOBO YCBIIOMJIEHA POJIh
MOJIeJIe y HayKOBOMY ITI3HAHHI Ta MEPETBOPIOIOYOi MISUTBHOCTI JIOAWHHA. Mojemni 3aiHsImn
MilIHE 1 PIBHOINPABHE MICIIE B CHCTe€MaxX HAYKOBUX 3HaHb, OUIbIIIE TOTO — B3arajil B KUTTI
mofei. Ix Bike He MOKHA PO3ITIANATH SK AKUICH JOMOMDKHUIA MaTepian. AHaNOTiYHA CUTYaIlis
CKJlajacsi 1 B CHUCTEMI1 OCBITH. Y PI3HUX Tally3iX 3HaHb MPOBEACHO 0arato JOCIIHKEHb 3
npo0ieM BUKOPHUCTAaHHS MOJENEH SBMI Ta MPOLECIB y MpakTU4HIA aisnmpHOCTI (M. Bynre,
B.A. topd Ta iH). Ane oCBOEHHS Mojeeill 1 MOJEIIOBaHHS BiJOYBAa€eThCs HEPIBHOMIPHO,
c;1a00 po3BHHEHA TEXHIKA MOOYA0BH Ta BUKOPUCTAHHS MOJEJel B Ipolecax HaB4aHHs (QI3UKH,
1, 30KpeMa, — MEeTOJIMYHUX Mojieneit [2 — 3].

V nireparypi 1al0ThCs TaKi BU3HAUYEHHS «MOJEII»:

- MOJeJIb — 1€ IITYYHO CTBOPEHUN OO’€KT y BHUIVIAJI CXEMH, KPECJIEHHS, JIOTIKO-
MaTeMaTUYHUX 3HAKOBUX (opMys, (I3UYHOI KOHCTPYKUIL 1 T. M., SIKAM, OyAy4d aHaJIOTTYHUM
(momibHUM, CXO0XHM) OO0’€KTy IO JOCHIDKYETHCS, BimOOpaXkae 1 BIATBOPIOE B OUIBII
IIPOCTOMY, 3MEHIIEHOMY BUIJISIAI CTPYKTYPY, BJIACTUBOCTI, B3a€MO3B’SI3KM 1 BIIHOCHMHH MK
eJIeMEHTaMU JIOCIIIHKyBaHOTO 00’ekTa [4];

- MOJIeJIb — YSIBHA YK MaTepiajbHa CUCTEMa, sIKa € B110OpakeHHSIM abo0 BIATBOPEHHSIM
00’€KTY MOCIIKEHHS, 3/]aTHA 3aMIIIaTH WOTO TaKMM YWUHOM, IO 1i BUBUCHHS Ja€ HAM HOBY
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iH(popMarrito mpo 1ek 06’exT. Monens — € cucteMa, AOCIKEHHS SIKOT CITY>KUTh 3aCO00M IS
oTpuMaHHS 1H(opMallii npo iHy cucremy [3];

- MOJIeJIb — JIONOMDKHUN 00’€KT, BUOpaHUil a00 MepeTBOPEHUM B MI3HABAJIbHUX IIUIAX,
10 J1a€ HOBY iH(OpMAIIiO TPO OCHOBHUM 00 €KT [5];

- MOJIETb — I1e Jesika (popMa TEOPETUIHOI cXeMH, aOCTpaKTHUX 00 €KTIB; «OCOOIUBICTD
TEOPETUYHHUX CXEM IIOJIAra€E B TOMY, L0 BOHU € 17€aJli30BaHOI0 MOJEIUIIO JOCHIIKYBaHUX Y
Teopii B3aemo iy [6, c.138, 178];

- MoJiesib — 130Mop¢Ha 00’ekTy abo sABULLY; 3a ii CTPYKTYpOIO MOKJIMBO HPOBOJUTHU
JOCTIIKEHHS, BUBUATH BJIACTHBOCTI, 3B’3yBaTH iX 3 OpHUriHajioM 1 OynyBaTu Teopito. s
nodynoBu (BMOOPY) HOBUX MOJIENE€H ICTOTHE 3HAUYEHHS Ma€ BUKOPHCTOBYBaHA HayKOBa
KapTUHA peanbHOCTI (Harpukia, pi3uyHa KapTuHa cBity) [14].

Knacudikauis mozgeneit 3a iX SKICHUMH NEPBUHHUMHU XapaKTEpUCTUKAMU MOKJIMBA 3a
KUTbKOMA 3acajaMu: a) 3a XapakTepoM 00’€KTIB a00 CHUCTEM IO JOCTDKYIOTHCS — IITYYHI,
MPUPOJIHI, 3MilIaHi; 0) 3a ramxy33i0 3HaHb — TEXHIUHI, (I3UYHI, MAaTEMATUYH1, COI[IOJIOTIYHI Ta
1H.; B) 32 NUIAMH — (QyHJAaMEHTalbHI 1 IpUKIaAH] (HaBYaJbHI Ta iH.), T') clloco0y 3aBJaHHS —
MaTepiajgbHl 1 1J1eanbHl, CTaTMYHI 1 JUHAMIYHI, KOMII'IOTE€pHI 1 HEKOMII IOTE€pH1 (Iameposi,
3BYKOBI HOCIi) [14].

Mogaeni moauIgIoTh Ha JBa KJIacH 3aJIEKHO BiJl TOTO, SIKUMH 3ac00aMH 3IHCHIOETHCS
MOJICTIOBAHHS: MaTepiajibHl (pedoBi); mucieHi (igeaysbHl) Mojaeni. MatepianbpHi MOAeNi, a
OT)Ke, W MarepiaJbHE MOJENIOBaHHS NOJUIAIOTH Ha HaTypHe, (i3UyHe W MaTeMaTUyHe.
HatypHe MopnemtoBaHHS — 1€ Takuil BUJ MaTepialbHOTO MOJENIOBaHHS, KOJU MOJCIUII0 €
00’€KT, CTBOPEHMI TPUPOAO0I0 ab0 JIIOJUHOIK, 1 KU BHUKOPHUCTOBYETHCS ISl 3aI0BOJICHHS
BIINOBIAHUX NOTPEO JIIOAMHU. SIKIIO MOJIENb 1 OpUTiHai MalOTh OJAHAKOBY (I3UUHY MPUPOLY U
PI3HATHCA JIMILIE CBOIMU MapaMeTpaMH B KUIbKICHOMY BIIHONIEHHI, TO Take MOJEJIFOBaHHS
Ha3MBa€TbCAd QI3UYHUM. Y BUNAAKY (PI3MUHOIO MOJEIIOBAHHS MOJEIb MOXKE BIIPI3HATHUCS Bil
JOCIKYBaHOTO 00’€KTa CBOIMU po3MipaMu (IIpOCTOpPOBl (i3UyHI MOjENl) ab0 MIBUJIKICTIO
nepediry npoueciB (yacoBi (i3uuH1 Mojeni), abo 1 OTHUM 1 IPYIHMM OJHOYACHO (TIPOCTOPOBO-
yacoBi ¢13uyH1 Mojeini). MaTemaTiuHa MOJENb — MOJIEb 1 OPUTiHAI MAalOTh Pi3HY (Qi3UYHY
MIPUPOTY, ajie sIBUIAa ad0 MPOIIECH, SIKI BIOYBAIOTHCS 1 B MOJIENI, 1 B OPUTIHAJ, OMTUCYIOTHCS
OJIHAKOBUMHU MAaTEMaTUYHUMHM PIBHSHHAMHU 1 MDK 3MIHHUMH IIUX PIBHSAHb ICHYIOTh OJHO3HAuHI
criBBimHOMmEHHS [ 15].

Buennii 10.A. CaypoB 3a3Hauae, mo B Haylll MOJENI MPU3HAYEHI IS TOro, MO0 iX
JIOTIOMOTO10 MO>KHA OyJI0 OTpUMATH 3HAHHA. AJKe [TPO HUX HamucaHo OaraTo, ajie B HaBYaHHI
MOJIeJIl BUKOPHUCTOBYIOThCS HE €(EeKTUBHO. 3BIACHM HE (QOPMYETbCS CTUIb MUCIECHHA
[paloBaTH 3 MOJEISMH, a BiH, IO-MepIle, HEOOXITHUI MpU OCBOEHHI (I3UKH, MO-ApPYre, €
Cy4acHHM 1 3aTpedyBaHum [7].

3a 3pOCTaHHSM CTYyNEHI MOJEIbHOTO Yy3arajibHeHHd peainbHOCTi B.B. ®omenko
HaBYaibHI (I3MYHI MOJENI CHUCTEM TOMAUISE Ha YacTKOBI, 0a3ucHI Ta (yHIaMEHTAIbHI.
YacTkoBl MOJ€NIl BHUKOPUCTOBYIOTHCS JJISi MOJEJIBHOIO TOSCHEHHS OKpeMHuX (QI3UYHUX
BJIACTUBOCTEN peajbHUX CHCTEM, BaXKJIMBUX, MEPII 32 BCE, y NPUKIATHOMY Ta IpodeciiiHo-
MPUKIaJHOMY acnekTax. ba3ucHi Mozesni HaBYaIbHOTO Kypcy (I3UKH — 1€ MoJei (PI3sUMYHUX
CUCTEM, Ha SKHX I'PYHTYETbCS MOJIEIbHE MOSICHEHHS NPOBIAHUX (DI3SUMYHUX 3aKOHOMIpHOCTEN
peaIbHOCTI BCEpEeAMHI BIAMOBIIHUX 3MICTOBUX MOAyIiB Kypcy. Ilin dyHmaMeHTanbHUMU
MOJENSAMU (PI3BUUHUX CHUCTEM PO3YMIIOThCA (PI3UYHI MOJEIbHI KOHCTPYKTH, IO CTaHOBJISTH
(GbyHIaMeHTaIbHUM IPYHT (QI3UYHOTO MOJIENIIOBAHHS pPealbHOCTI B HABYAIBHOMY Kypci (Di3UKH 1
CTPYKTYPHO 3HAaXOJATHCS HAa HAWBUIIIOMY PIBHI MOJEJIBHOTO y3arajabHEHHS [§].

Huska BueHux npuauisiia BeIMKY yBary mojensMm Ta asajoriiM. B.B. IlonkoBuu
yKa3yBaB Ha HEOOXIAHICTh 3aCTOCYyBaHHS METOMIB MOJICTIOBAHHS Ta aHAJOTIA JJiA
po3B’si3yBaHHS (3uyHMX 3amad. [lpu wnpomy BIH BiAMITHB, 10 I poOOTa BHUMAarae
00’€IHAHOTO 3yCWJUISI KOJICKTMBY BYEHHX, METOAMCTIB 1 menaroris [9]. JocnimkeHHs
JOLUIBHOCTI BHUKOPUCTaHHS aHANOrid y Kypcl (QI3UKM CepelHbOi IIKOJM IPOBIB
C.E. Kamenenpkuii. Y pe3ynbrari 1i€i poOOTH AOCHIIHUK HPUHUIIOB JO BHUCHOBKY, IO
METOJUYHO MpPaBUIbHE BUKOPHUCTAHHS aHAJOTIM y IMpolleci HaBYaHHS IM1IKPECIIOE 3arajibHi
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3aKOHOMIPHOCTI y peallbHUX Ipolecax 1 ABUILAX MPUPOAU, MOKpAIly€e HAOUHICTh Y HaBYaHHI 1
CIpHsi€ PO3BUTKY JIOTITYHOTO MHCIICHHS. JlaHWIT METOIUYHUI MPUHOM TOJIETIITY€E 3aCBOEHHS Ta
norymOieHHst 3HaHb yuHiB [10]. Takuit Buennmii sk [.A. CnimyxiHa 3a3Hadvae, 1o y mpoleci
MI3HAHHS BUKOPUCTOBYETHCS TAaKUM NpPUIMOM, SIK aQHAIOTIs, 3 SKUM IIOB’S3aHUA METOJ
MOJIENIIOBAHHSI, IKUM IPYHTY€ETbCA Ha IPUHLMII TOA10HOCTI. BUKOopucTanHs mMojenei-aHaniorii
B JUJAKTUII (QI3UKU JEMOHCTPYE YYHSAM IUIICHICTHh (PI3UYHOI KApTUHU CBITY, €IHICTH SIBUIII,
SK1 MAIOTh PI3HY (QI3UUHY IPUPOJY, alle ONUCYIOThCS aHAJIOTTYHUMH 3aKOHOMIpHOCTSIMH. Taka
ocoOnuBicTh (opmye HaykoBe MucieHHs yuHiB [11]. [leBHa dacTthHa Marepiai3oBaHUX
Mojenell He MawTh 3 opuriHagoMm (i3uuHoi moaidHocTi. [lyig BigTBOpeHHs OymoBU 1 Iii
¢biBuyHOrO 00’€KTa B HHX O0O0paHO aHajorito. Taky MoOJAeNb-aHaJoril0 BYCHUH
H.B. Ilononpuropa npononye misa nemoncrpauii gociiny bore [12]. Sk nume JI.I. BoBk, 3micT
JTUIAKTUYHOI CYTHOCTI METO/1y aHAJIOT1i OJIATA€E B IOE€JHAHHI IBOX ICTOTHUX XapaKTEPUCTUK —
MOSICHIOBAJIBHOT 1 TOUIYKOBOI. 3HAXOAAYUCh B JIIAJIEKTUYHOMY B3a€MO3B 53Ky, Il
XapaKTEPUCTUKHU JAIOTh MOBHE YSBJICHHS MPO aHAJIOTIIO K Mo 1uticHe siBume [ 13].

[IpuitHATO pPO3PI3HATH BUJM MOJEIIOBaHHS, a caMeé IMpEeJAMETHE, aHaJIOroBE, 3HAKOBE,
MUCJIEHEBO-HA0UHE, MOJIEIbHUM eKkcrnepuMeHT. lIpenMeTHUM € MoJentoBaHHS, MPH SKOMY
MOJIENIb BIITBOPIOE T€OMETpUYHI, (I3UYHI, AMHAMIUYHI a00 (DYHKIIOHAJIBbHI XapaKTepUCTUKU
00’exTa. AHaJIOroBEe MOJIEIIOBAHHS SBJISIE COOOI0 MOJICIIIOBAHHS IPU IKOMY MOJEIb 1 OpUTIHAT
ONMHCYIOThCSl €IMHUM MAaTEMaTHYHUM CIIBBIIHOIIEHHSM. Y 3HAKOBOMY MOJICIIOBAaHHI B
TOJIOBHIM POJII MOJIeNIel BUCTYNAIOTh CXeMH, KpeciaeHHs 1 popmynu. HaliBaxnuBiliuM BUJIOM
3HAKOBOTO € Mamemamuyne (JIOTIKO-MaTeMaTU4YHE) MOJICITIOBAHHS, SKE 3IIMCHIOETHCS
3aco0aMM MOBM MaT€MaTUKU 1 JIOTIKM. 3HAaKOBI YTBOPEHHS Ta iX €JIEMEHTU 3aBXKIU
PO3IIIAJAI0OTECS Pa3oM 3 MEBHMMHU IEPETBOPEHHSIMH, ONEPALiIMU HaJ HUMHU, K1 BUKOHYE
moauHa abo mamuHa. PeanbHa moOynoBa 3HAKOBHX Mojened a0o iX (parMeHTIB Moxe
3aMIHATHCS MHCJIEHHEBO-HAOYHHUM YSBJIEHHSM 3HAKIB 1 onepaiiid 3 HuMu. Take MOAETIOBaHHS
€ HEeOoOXITHOI YMOBOI OyIb-SKOrO Ipolecy Ii3HAHHS Ha HOro mOYaTKOBIM cTauii.
MopenbHuil  eKCIIEPUMEHT € OCOOJIMBUM BHJIOM MOJICTIOBaHHS, B SKOMY B JIOCIHIii
(eKxcriepuMeHTi) BUKOPHUCTOBYETHCSI HE caM OO0 €KT, a MOro MOJenb, IO CBITYUTH PO
BIJICYTHICTb YITKOI IPaHMIIl MDK METOJJaMU EMIIIPUYHOIO 1 TEOPETUYHOTO Mi3HaHHA [12].

[IpoBeneni Hamu MUTOTHI JOCIKEHHS PIBHS AKICHOTO 3aCBOEHHSI HABYAJILHOTO MaTepiay
yunsimu VII — VIII knaciB nokaszanu, mo GopMyBaHHS MOAENIeH (I3UUYHUX SIBUIL 1 TPOLECIB, 1110
BHBYAIOTHCSI, 3HAYHO MIJBHUIINYE PiBEHb 0Aa30BHMX 3HAaHb Ta MOTHUBAIlIIO 10 BUBUEHHs (i3uku. B
npoueci BUBYEHHS (i3UKM Mozeni gopmyroTbes 3a eranamud. OCHOBHI eTanu (OpMYBaHHS
¢1B3UYHUX MoJieNel npenacTaBieHl Ha puc. 1. Ha nepuiomy etari HaByaHHs (i3UKU JTOLUIBHUM €
(¢bopMyBaHHS €BpUCTUYHOI Mojeni. ToOTO Ha AKICHOMY PIBHI Y4H1 MOXYTh MOSICHUTH (I3UYHI
SBHILA 110 BUBYaIOThCs. Ha npomy erami MU BiApI3HAEMO MOJENI Ui MOSICHEHHS MPUPOIHUX
SIBUILL 1 TPOLIECIB Ta MOJIEJIEH 1110 OMUCYIOTh (PI3UUHI SIBUILA Y TIOOYTI.

EBpuctiuHa Mozens

MaremMaTuuHa MOJEIb

| MucneHeBo-HaOYHa MOJICTh |

Puc. 1. Etanu ¢popmyBaHHs Mozienei (pi3n4HOro SBUIIA

Ha nacrynHomy erami HaBuaHHs GBBUKH (DOPMYyeTbCS MareMaTHYHAa MOJENb, KOJIM Y4HI
¢BUYHI NpoLECH YABISIIOTH Yy BUIVIAI MAaTeMaTMYHUX Ta (OPMaibHO-JIOTIYHMX BUpazax. YuHI
MOBUHHI1 3aM14aTH NPONOPLIHI Ta 00EPHEHO MPOIOPLIHHI 3aJIEKHOCTI MDK (PI3UYHUMH BETUIUHAMH.

Haiicknannimoro 1uist GopMyBaHHI € MUCIEHEBO-HAOUHA MoJienb. BoHa HasiBHA y mporieci
MI3HAHHS, KOJIU B CBIIOMOCTI YuHsI ()OPMYETHCSI MOJIEIb HA OCHOBI SIBUIIIA SIKE BIH CIIOCTEPIrae
Ta MOXe 11 OIIMCcaTH MaTeMaTH4YHUM BUpPa3oM. TOOTO KOHCTPYIOBAaHHS Takoi MOJIEN1 HE MOXIIUBO
6e3 hopMyBaHHS €BPUCTUYHOI Ta MATEMATUYHOT MOJIETICH.
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3 METOI0 BIIPOBA/PKEHHS NPAKTUYHOI CHPSIMOBAHOCTI HaBYaHHS (I3UKHA MOJENI MOXKHA
MOAUTUTH Ta YOTUPH OCHOBHI rpymu (puc. 2).

BaxxnuBy posib pi3udH1 MoJIeN1 IpatoTh pu (OPMYyBaHHI B yUHIB HABUUOK PO3B’sI3aHHS 33/1a4.

Oco0MBOCTI MOJIENIOBaHHS NPOLIECY PO3B’A3yBaHHS TBOPUOi (13UYHOT 3a7a4l pO3rJsiiaB
1O. I'anarrok. Ilin HOpMaTUBHOIO MOJAEIUIIO PO3B’SI3yBaHHS 3a/laul BUEHUI PO3yMie€ MOXKIIUBHIM
croci®0 1i po3B’s3yBaHHs, peadi3alilo SIKOrO MNPOEKTye W MPOrHO3ye BYMTENb 1 Ha SKY
OpIEHTYBaTUMYTbCSI HOTO CIPSAMOBYBaJIbHA 1 Kepytoua QyHKuiil. [IpuB’a3yBaHHs /10 Ti€T 4M 1HIIOT
HOPMATHUBHOI MOJEJ PO3B’SI3yBaHHS YMOMIIMBIIIOE ISl BUMTEIS BU3HAYCHHSI 3ac00IB (3HAHHS,
BMIHHSI, HABUYKH), 00’ €KTUBHO HEOOXITHUX AJISl pO3B’A3yBaHH: 3a/a4i, 1 Mojeni yuneM [19].

| | ®di3znuni Mozeni | |
_

Mopeni Mogeni 1110 IOSICHIOIOTH
dizmunmx ABHIN MoOYyTOBI SIBUIIA 00’ €KTIB TEXHIKH IIPUPOAHUX SIBHIILL
Ta TPOIIECIB 1110

BHBYAIOTHCS

Mogerni ¢i3UIHAX OCHOB
€KOJIOTIYHUX TPOoOIIeM

®di3znuni Mmozeni
TEXHOJIOTIYHUX MPOIIECIB

Mogeni (i3UIHAX TPUHITATN
pOOOTH MOOYTOBUX MPUITAJIIB

v

Mogneni ¢hizuaHIX
MIPHUHITHITIB TTOOYTOBHUX SBUIIL

Puc. 2. 3aranpHa cTpyKTypa HaBYaIbHUX (DI3UUHHUX MOJIEIIeH

Oco0nuBOCTI MOJETIOBAHHS IPOLIECY pO3B’sA3yBaHHA TBOpUOi (i3WyHOi 3ajmadi
posrisagaB O. anatiok. [lig HOpMaTHUBHOIO MOJEIUIIO PO3B’SI3yBaHHS 3a/ladl BYEHUI pO3yMi€e
MOKJIMBUH cIOCIO i1 pO3B’sI3yBaHHSI, pealizalliio sIKOro MPOEKTYe i MPOTHO3Ye BUUTEND 1 HA SKY
OpIEHTYBaTUMYThCSI HOTO CIIPsIMOBYBaJIbHA 1 Kepyroda QyHKII1. [IpuB’s3yBanHs 10 Ti€l uM 1HIIOL
HOPMAaTHBHOI MOJIENI PO3B’S3YBAaHHS YMOJKJIMBIIIOE I BUMTENS BU3HA4YCHHS 3ac00iB (3HAHHS,
BMIHHSI, HABUYKH), 00’€KTUBHO HEOOXITHUX JJIsl PO3B’sI3yBaHHsI 3aayi, 1 Moieli yuHeM [16].

Pan ¢i3uuHuX 3a7ady Ha MOJENIOBaHHS (QI3MYHMX MPOLECIB 3 MEXaHIKU pPO3risaae
JI. JlapenunkoBa. A came, Ha pPIBHOMIPHUH pyX aBTOMOOUIS; TajJbMyBaHHS aBTOMOOLUIS;
PIBHOIIPUCKOPEHHH pyX aBTOMOOUISA; pyX Ha MOBOPOTAxX; 3a/laui, B AIKUX aBTOMOOUIb HE MOXHA
BB@)XAaTH MaTepialbHOIO TOYKONO. ByeHa 3a3Hauae, 110 psjg YMOB, SKI 3A1MCHIOIOTBCS Yy
¢dbopMyItOBaHHs 3aBJaHHsS, HaBITh Oyly4d MPAaBUILHUMHU I HEOOXITHUMH 3 TOYKU 30Dy
MOXJIMBOCT1 TOOYJIOBM aJ€KBaTHOI MOJENl pyXy, y ©OaraTb0X BHIAJKax 3aJIMILAIOTHCA
HE3pO3yMUTUMHU JUI YYHIB, TaK SK y HUX HEMAa€ MOXJIMBOCTI JJIs MOPIBHSAHHS Iepediry
GbBBUYHOTO sBUIIA. Y TEpIIy Yepry Ii€ CTOCYEThCA OCOOIMBOCTEH MPOSIBY CHUIIM TepTs 1
3’scyBaHHs 11 poJii B pyci aBromoOus [19].

Sk 3a3nauae H. Ilomompuropa HaBuanbHi Mojenal (i3MYHUX OO’€KTIB TEOPETUYHOL
GI3UKM  BOJIOJIIOTH JOCUTh KOPUCHUMHU JMJAKTUYHUMHU BJIACTUBOCTSIMH  (HAyKOBICTb,
CHUCTEMHICTh, CTPYKTYPOBAHICTh TOIIO), SIKI JO3BOJISIOTh BHAUISATA OKPEMi CYTT€EB1 €JIE€MEHTH
MiJ 4Yac BHUBYEHHS NPEAMETY JOCHIKEHHS (CKaJSpPHUX, BEKTOPHUX, TEH30PHUX IIOJIIB
(G13UYHUX BEJIMYMH); [TOKAa3aTU CTYAEHTaM TaKl MOMEHTH, SIKiI € 3aKpUTUMU a00 HEAOCTYITHUMHU
JUIE  YHAOYHEHHS (IepeBaKHA KUIBKICTh KBAHTOBUX 1 CTAaTUCTHYHUX 3aKOHOMIPHOCTEH),
dbopMyroun y Takuii crocid iX aOCTpakTHE 1 TEOPETHMYHE MUCIICHHS; MaTeMaTHYHI MOJEII,
pearizoBaHi y HaBYaJIHLHOMY IMPOIIECI 3ac00aMH KOMIT FOTEPHOTO MOJCTIOBAHHS YMOSKITUBITIOIOTh
CTIIOCTEPEKEHHS 3a MPOIIeCaMH Y 3pyJYHOMY JIJIsl HABYaHHS TEMIT1, IEMOHCTPYIOUH ix mepeoir [17].

[Tig monemtoBanHsAM O. 3aKOBpSIIMHA PO3yMi€ BUBUEHHS 00’€KTa LIISXOM CTBOPEHHS 1
JOCIIKEHHsT Woro Komii (Moneni), mo 30epirae aeski HaWOUIBIN BaXKIWBI 71 JIAHOTO
JOCIIIKEHHSI pUCH, 3 METOI0 OTPUMaHHA HOBOI 1H(opmarlii npo 00’ekT. 3HaHHS PO CYTHICTh
MOJICJIIOBAHHS € JIy)K€ BaXXJMBUMHU A (POpMYBaHHS CBITOIJIAJY, BIANOBIAHOIO Cy4aCHOMY
PIBHIO PO3BUTKY HayKH 1 CYCHUIbHOI MpakTUKU. Pi3HI HAyKH AOCHLIKYIOTH ABHILA (00’ €KTH)
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i pI3HUMHU KyTamu 30py. OuH 1 TOH camuil 00 €KT MOKe MaTH Oe3i11d MOJIeNel, ajie B T’
K€ 4Yac OJHIEI0 MOJIEUII0 MOXYTh OINHUCYBAaTHCS pi3HI 00’exkTu. JltoauHa, 110 XKHMBE y CBITI,
KU MIBUJKO 3MIHIOETHCS, TOBUHHA OYTH rOTOBa 3MIHUTHU IMOUIYKOBY MOJEIb (HE TUIBKH Y
¢13u11i, ane 1 B caMUX PI3HUX ACMEKTaX CBOEI KUTTEAIUIbHOCTI) [18].

Huska BueHnx 3aiimaiiacs KOMIT IOTEpHUM MojeoBaHHsAM, a came B. Jlsx, 0. €ukaro,
B. 3a6osioTHuit Ta 1H. BueHuMu onucana crnenudidyHa MOKIMBICTh 3aCTOCYBaHHS KOMIT IOTEPa,
0 BUKOPUCTOBYETbCS HE TUIBKM JIs BUKIAAAHHS (I3UKM, ajle ¥ IHIIUX HPUPOJHUYUX
JUCLMIUIIH — MOJENIIOBaHHS 00’€KTIB, (I3MYHMX MpPOLECiB 1 sIBUI, 3ac000M (QopMyBaHHs
y3arajabHeHuX mojaenei [20 — 22].

BucnoBku. [IpoGiemoro Bu3HaueHHs G13MYHUX MOJeNell 3aliManocst 0araro BUEHHX, aje
0JIHO3HAYHOTO (OpMYJIOBaHHS iX poJii HE 3700yTo. DI3WyHI MOJEHI SIBISIOTH OJHUM 3
rOJIOBHUX (aKTOpIB, IO CHOpPHUSE LUIICHOMY CHPUMHATTIO Ta 3aCBOEHHIO Marepialy Kypcy,
TParOTh BAXJIIUBY poJjib y (hopMyBaHHs 0a30BUX 3HAHB Ta MiIBUIICHI IKOCTI OCBITH 3 (PI3UKH.

IlepcnekTBM nNOJANBIIMX MOWIYKIB y Hampsami gociaimkenHs. [lopanbuimx
JOCIIKEHb TTOTpedye po3po0Ka CUCTEMH, CTPYKTYpPH Ta 3MICTy Mojeied (Pi3UYHHX SBUI 3a
KOHKPETHUMU TEMaMHU 3 METOI0 (popMyBaHHsI 0a30BUX 3HAHb YUHIB MPOPLILHUX KIACIB.
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Zykova Klaudia, Shyshkin Genadiy
Berdyansk State Pedagogical University
PHYSICAL MODELS IN A GENERAL SCHOOL

The article is devoted to the analysis of the state of research of the problem of formation of basic knowledge on
the basis of physical models in students. The problem of definition of the concept of the model is given considerable
attention in many scientific-methodical and psychological-pedagogical researches. At present, science is basically
aware of the role models in scientific knowledge and transforming human activity. The models have taken a solid and
equal place in the systems of scientific knowledge, moreover - in general, in people’s lives. They can no longer be
considered as auxiliary material. A similar situation has developed in the education system. Many studies have been
conducted in various fields of knowledge on the use of patterns of phenomena and processes in practice. But the
development of models and modeling occurs unevenly, the poorly developed technique of constructing and using models
in the processes of teaching physics. Different definitions of models are given.

Classification of models for their qualitative primary characteristics is possible for several reasons: a) by the
nature of objects or systems under study - artificial, natural, mixed; b) for the branch of knowledge - technical, physical,
mathematical, sociological, etc.; c¢) for the purposes - fundamental and applied (educational, etc.).

Models are divided into two large, large classes, depending on the means by which the modeling is carried out:
material (real); thought-out (ideal) models. Material models, and, consequently, material modeling are divided into
physical, physical and mathematical. Natural simulation is a kind of material modeling, when the model is an object
created by nature or man, and is used to meet the corresponding human needs. If the model and the original have the
same physical nature and differ only in their parameters in quantitative terms, then such a simulation is called physical.

It is accepted to distinguish between types of modeling, namely, the substantive, analog, sign, imaginative,
visual, model experiment. The subject is modeling, in which the model reproduces the geometric, physical, dynamic or
functional characteristics of the object. Analog modeling is a simulation in which the model and the original are
described by a single mathematical relationship. In symbolic modeling, the main role models are schemes, drawings
and formulas. The model experiment is a special type of simulation, in which the experiment (experiment) uses not the
object itself, but its model, which indicates the absence of a clear boundary between the methods of empirical and
theoretical knowledge. The problem of determining the physical models involved many scientists, but unambiguous
definition of their role has not been achieved. Physical models play one of the main factors contributing to the integral
perception and mastering of the course material, play an important role in shaping basic knowledge and improving the
quality of education in physics.

Keywords: physical models, physical education, basic knowledge, physical phenomena, physical modeling.

3bixkoBa Knaaus, Ilnmkun I'enagni
Beposinckuil 2ocyoapcmeeniplil nedazocuieckuli YHUeepCcumen
POU3NYECKHUE MOJEJIN U X POPMUPOBAHUE B CUCTEME MTPO®UJIBHOI'O OBYYEHU S

Cmamus nocesuena anamsy coCmosHus Uccie008anus npooaemvl GopmMuposanust y yuauuxcsi 6a306uix
3HaHULl Ha OcHoBe uzuyeckux moodenei. Paccmampueaiomes ocHoguble onpedenenus Mooeau ux Kiaccugurayus
N0 KA4eCMEEeHHbLIM NEPEUYHBIMU XAPAKMEPUCTUKAMY, GUObI MOOeIUposanus, yueOHvle @usuyeckue Mooenu,
KomnvlomepHoe moodenuposanue. [1oouepkHyma 6adichas poib usuieckux mooenell 8 popmuposanue 6a3068bix
3HAHUTL U NOGbIUEHHbIE KaYecmea 00pa3oeanusi no gusuxe.

Knrouesvte cnoea: ¢husuueckue mooenu, obyuenue @usuxe, 0azoevie 3HAHUSA, QuUUULECKUE SGNEHUS,
Qusuneckoe mooeruposanue.

BIJOMOCTI ITPO ABTOPIB

3uxoBa KiaBain MuxonaiBHa — acmipantka kadeapu ¢GIi3UKM Ta METOAMKHM HaBUaHHS (Di3UKH
BepastHCHKOTO IEpKaBHOTO MEAATOTiYHOTO YHIBEPCHUTETY.

Kono nayxosux inmepecig: popMyBaHHsI CBITOIJISILy YYHIB ITPU BUBUEHHI (i3UKH, METOJHMKa (HOPMYBaHHS
($yHIaMEeHTaIbHUX 3HAHb, MDKIIPEMETHI 3B’SI3KU B IIKUILHOMY Kypci (i3uku.

MMumxkia Ieanagiii OJekcaHAPOBHY — JOKTOp IENAroriyHUX Hayk, mpodecop kadeapu (isuku Ta
METOJMKH HaBYaHHS (i3UKH bep/sTHCHKOro JIep)KaBHOT'O Me1arori4YHOr0 YHIBEPCUTETY.

Kono nayxoeux inmepecie: GopMyBaHHS IHTETPOBAHUX 3HAHB IPH BUBYCHHI (i3WKH, HABUATBHUHN (Pi3UIHUI
€KCIIEPUMEHT, PO3BUTOK TBOPUYUX 3110HOCTEH CTYIEHTIB y Ipolieci HaBYaHHS (i3UKH.
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