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AHoTauisi. Memoro 00ocnioxcerHs € OIS XMapHUX 3aC00iB, SKi MOXKYTh
OyTH BUKOPHCTAaHI B Tpoleci HaBUaHHS (i3UKH y BUIIIH IIKOJI.

3adauamu Oocniddicenns € aHalli3 OCHOBHMX BapiaHTIB BHUKOPHUCTAHHS
XMapHHUX TEXHOJOTi Yy HaBYaJbHOMY TMIporieci, Krnacudikaiis XMapHHX
3aco0iB HaB4YaHHS (i3ukM, BUOIp BipTyanbHHX (i3MYHHMX Jlabopartopiii Ta
MO/ICNIIOI0YHX POTPaMHHX 3aCO0iB.

O6’ckmom OocniodcenHs € TIpolieC HaBYaHHSI (I3MKKM y BHIINX
HaBYaJIbHUX 3aKJIaJlax.

IIpeomemom docnioxcerHss € BAKOPUCTAHHS XMapHHUX 3ac00iB B IpoIIECi
HaBYaHHS (i3UKH Y BUIIIH IIKOJII.

Buxkopucrani memoou 0ocriodcenms: aHami3 HAYKOBUX TyOJTiKaIlii.

Pezynomamu  docnioocenns. B poOOTI BUIUIEHO Ta PO3MIISHYTO
BipTyanbHi (i3uuHi nabopaTopii Ta MOJENIOYi MporpaMHi 3aco0m, 3a
JIOTIOMOTOI0 SIKUX CTa€ MOJIJIMBOIO Bi3yaiizaliss (i3MYHMX MpPOIECIB Ta
AKTUBI3allisg HABYAJIbHOI JiSTIHOCTI CTYICHTIB 3 i3UKH.

OcnosHi eucrnosku i pexomenOayii. JIOCTiIKEHHS Ta BIPOBAPKCHHI B
MPaKTHKY [ISUTBHOCTI BUIIMX HABYAJIBHUX 3aKIaJiB XMapHUX TEXHOJOTIH
HaJacTh MOXIIMBICTh CTBOPHTH OCBITHE CEpEIOBHINE JJIS CTYICHTIB 1
BUKJIAJAaYiB.

KarouoBi caoBa: xmapHi 3acoOM HaBUYaHHS;, BIPTyaJIbHI (i3udHi
1ab0opaTopii; MOJICITIOr0YI TIPOTPaMHi 3acO0H.

M. A. Sorokopud. Cloud physics teaching aids

Abstract. Research goals: an overview of cloud tools that can be used in
teaching physicsin high school.

Research objectives: to analyze the main uses of cloud technology in the
learning process, classification of cloud physics teaching facilities, a selection
of virtual private laboratories and modeling software.

The object of research is the process of teaching physics in higher
education.

The subject of research is using of cloud-based tools in teaching physics
in high school.

Results of the research. The article highlighted and considered most useful

317


mailto:lizmary1988@rambler.ru

CTE Workshop Proceedings, 2014, Vol. 2: CTE-2013

virtual physical laboratory and simulation software whereby it becomes
possible visualization of physical processes and promoting the training of
studentsin physics.

The main conclusions and recommendations. Research and introduction
of cloud technologiesto higher educational establishmentswill enableto create
alearning environment for students and teachers.

Keywords: cloud-based learning tools; virtual physical laboratory;
simulation software.
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ChorojiHi Bce Oifibllie YBaru MPUIUISETHCS YAOCKOHAJICHHIO TEXHOJIOTIH
HaByaHHs. [locTae TocTpa HEOOXiNHICTh y TOCTIMHIM 3amiHi 3acTapijioro
o0aTHaHHS Ta MPOrPaMHOT0 3a0e3MeUeHHs Ha HOBE YIS MiABUIIICHHS PiBHS
MiJArOTOBKH MaiiOyTHIX CHeliaicTiB. AJie, Ha JKajlb, HE BCi HABYAJIbHI 3aKJIa
MaroTh MOXJIHUBOCTI (PiHAHCOBO a00 TEXHIYHO) JIO TAKOTO YJIOCKOHAJICHHSI.
ToMmy B yMoOBax TakuxX OOMEXECHb HAWOUIBII BUTIIHUM € BHKOPHCTAHHS
XMapHUX TEXHOJIOTIH, IO Ja€ MOXJIMBICTh 3a0€3MCUNTH HAJICKHUIA PiBEHb
MiArOTOBKH (haxiBIliB Ta JO3BOJISE 3HAYHO 3MCHIIIMTH BUTPATH.

XMapHi TEXHOJIOTIi — I1e mapajurMa, o nepeadadae BiaganeHy o0pooKy
Ta 30epiraHHs JaHWX 1 Ha/Ja€e KOPUCTyBayaM MepexXi I[HTepHET JAOoCTym 0
KOMIT IOTEpHHX PECypCiB cepBepa, BHKOPUCTAHHS IPOrPaMHOT0 3a0e3IeYeHHs
SIK OHJIalH-cepBicy. ToOTO 3a HASABHOCTI MIAKIIOYCHHS J0 [HTepHETY MOXHA
BHKOHYBAaTH CKIIQJHI OOYHCJICHHS, OMPAaIlbOBYBAaTH JaHi, BUKOPHCTOBYIOYN
MOTYKHOCTI BifmaneHoro cepsepa [5].

OCHOBHI BapiaHTH BUKOPHUCTAHHS XMapHUX TEXHOJIOTIH y HaBYAJIEHOMY
MporIeci:

— Habip XMapHHUX JOJATKIB (EJIEKTPOHHA IOMITa, AOCTYH 10 (YHKITIH
CTaHJIAPTHOTO O(ICHOTO MMAKETY);

—XMapo opieHToBaHe TporpamyBaHHS (Web-cepBicH O3BOJSIOTH
CTBOPIOBATH HaBYallbHI IMpOrpaMH Ha Oyab-siKii MOBI 3a JOIOMOTOIO
XMapHOTO CEpBICY);

— XMapHi cepBicH 30epiraHHs JaHUX (HAJAEThCS MOKIIMBICT 30epiraHHsI
JaHUX OYAb-SKHX THITIB, IMOYMHAIOYH 3 O(ICHUX MAaKeTiB Ta 3aKiHYYIOUH
MYJIETUMETIHHOFO 1H(OpMaITi€ro);

— xomyHikanii (VolP);

— aHTHCIIaM Ta aHTHBIPYC;

— YOpaBITiHHS IPOCKTAMH;

— MUCTAHIIIHE HABYAHHS.
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XMapHi 3aco0u HaBYaHHS (i3MKH — 1€ KJIacH MPOrpaMHHX 3aco0iB, SKi
MOAUISIIOT, Ha OCHOBHI (mporpamHe 3a0esmeuenHst ([13) mozpenroBaHHS
(i3MYHMX TpoLeCiB; BipTyasbHi TabopaTopii; TaOIMYHI IPOIECOPH; CUCTEMHU
KOMIT'IOTEpHOT MaTeMaTUKH; CTaTUCTU4YHI nakeTy; [13 it 3aX0IutoBaHHS un
3alMucy BiJleo, ayAio TOINO; peJaKkTopu mpeseHTamiid) 1 momatkosi (I13
nmoOynoBU JiarpaM 3B’s3KiB, CTaHiB, KjaciB, OO0 €KTIiB TOINO; MOBH
IporpaMyBaHHs Ta 0i0TI0TEKH; TEKCTOBI MPOIIECOPH; IAG0PATOPHI XKypHAIH;
13 ympaBmiHHS NPOEKTaMU; BIpTyallbHi TPEHAXKEPH; 3aCO0M KOHTCHT-aHaMli3Yy;
Mefia-peaakropu Touio) [3].

Iepenix r1omaTkoBUX 3ac00iB MOXe OyTH PO3LIMPEHUH 3 ypaxyBaHHSIM
KOHKPETHHX YMOB peaiizanii HaB4aHHS (i3UKU Ta CHEUM(iKu BUKOHYBAaHUX
HaBYAJIbHUX (DI3UYHHX JOCIiIKEHb.

3a [3], #momineHOI0 € YacTKOBa BipTyaiizalis 3aco0iB iH(popMariiiHO-
KOMYHIKaIliiHIX TEXHOJIOT1H HaBYaHHA (i3UKH, IPUYIOMY IIiJI BipTyami3aIi€ro
PO3YyMIIOTH aOCTpaKI[if0 KOMIIOHEHTIB HABYAILHOTO cepeoBuIna (puc. 1).

mpaouyiini 3acoou 3aC00U XMAPHUX MEXHON02Il

Puc. 1. Bipryamnizanis 3aco0iB iHpOpMaiHHO-KOMYHIKAIIIHHAX TEXHOJIOTIH
HaBYaHHSI (HiI3HKH

Hafiyactimie B mporeci HaByaHHS (DI3UKM Yy  BHOIA  IIKOJI
BHKOPHCTOBYIOTh BIpTyasbHi (i3W4HI JaOOPATOPIi Ta MOJCITIO0YI MPOTpaMHi
3aco0m.

BipryaneHi (¢ismuni gabopaTopii — 1€ TpPOrpaMHi PeCcypcH, IIo
BHUKOPHUCTOBYIOThCS I (POpMYBaHHS Ta 3aKpIIJICHHS HaBUYOK 3 (Di3WKH,
HEOOXITHUX M TONANBIIOT0 HaBYaHHSI. BUKOpHCTaHHS BIpTyabHHX
nmabopaTopiii Hajgae CTyAeHTaM MOXKIIMBOCTI JUTSI OCMUCIICHHS Ta 3aKPilUICHHS
TEOPETUYHOTO MaTtepiany, 3IiHCHEHHS KOHTPOIIO 3HAHb 3 TEBHOI TEMH.
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BipryansHi ¢i3nyni 1abopaTopii MIiCTATh He TUNBKM iHQOpPMAIliiHy YacTHHY,
ajie 1 mporpamHi 3aco0u, 110 HaJaroTh MOXKJIMBICTh IPOBOAUTH HABYAHHS 1
KOHTPONb 32 CLEHapisMU, 3aJaHUMU BHUKJIQJAa4eM 4YH PO3POOHUKOM
HABYAIBHOTO KOMIT FOTEPHOTO TpeHaxepa [2; 4].

AHamiz JiTepaTypHMX JDKEpen IIOKasye, IO 3apa3 HeMae €JuHOL
kimacudikanii MOAENIOIYNX MPOrpaMHUX 3aco0iB. JOCHIIHUKKA BUAUISIOTH
JIEMOHCTpAIITHO-MOJIEIIIOI0U1 MPOrpaMHi 3aco00M Ta TelaroriyHi mporpamHi
3ac00M TUMY JiSUIBHICHOTO — IPEAMETHO-OPIEHTOBAHOTO  CEPEeIOBHIIA.
XapakTepHUMH O3HaKaM{ JAEMOHCTPALifHO-MOAETIOIOUNX IMPOrpaMHUX
3aco0iB € X BHMKOPHCTAHHS Ha eTamax IIOSCHEHHS HOBOTO Marepiaiy,
(hpoHTaNBHOI IeMOHCTpaIlii MojeNi 00’€KTy BUBYEHHs. MOXJIMBI BapiaHTH
13, aKki BiIpi3HAIOTHCS 3a CIOCOOOM (OpPMYBaHHS MOJIEI, BUJOM MOJIEIII.

Benmka KiTbKiCTh BipTyanbHUX (i3WYHUX J1a00paTopii Ta MOJEIIOI0UNX
MmporpaMHUX 3aco0iB mepeOyBae y BUTBHOMY JIOCTYIT, 30KpeMa pPecypcH
VirtuLab, PhET, Wolfram Demonstrations Project, COMSOL Multiphysics
TOIIIO.

[IpobGiiema 3acTOCYyBaHHS XMAapHUX TEXHOJIOTIH B OCBITI € aKTyaJILHOO Ta
moTpedye MOAATBIIOTO PO3BUTKY. JIOCIIPKEHHS Ta BIIPOBA/KECHHS B IPAKTHKY
JISUTBHOCTI BUIIMX HABYAIBHUX 3aKJIAJiB XMapHUX TEXHOJIOTIH HaJacTh
MOJKJIMBICTh CTBOPUTH OCBITHE CEPEIOBHIIIE JJIsI CTYACHTIB 1 BUKIagadis [1].
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