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VIRTUAL LABS AND MODELLING SOFTWARE TOOLS IN TEACHING PHYSICS

Abstract. Introduction. In Ukraine, the widespread adoption of modern ICT methods in the
educational system is governed by a number of governmental documents. Thus, according to the
decree of the President of Ukraine "On measures to ensure the priority development of education in
Ukraine" the implementation of ICT in the educational process of schools at all levels is provided.

Computer technologies in teaching physics can be used not only as a way of learning
automation and knowledge control, but also as a tool to implement new teaching approaches for
updating research in physics that enhance the outlook and develop student’s useful practical skills
based on the inclusion of ICT methods and techniques in substantive activities of physics.

Purpose. Overview of virtual physical laboratories and modeling software, which can be used
in teaching physics in high school.

Methods. The article highlights the theoretical methods of research - studying, generalization,
systematization of scientific-methodological and psycho-pedagogical literature on the research topic,
analysis of current standards of secondary education, modern informational technologies of teaching
physics.

Results. The most useful virtual physical laboratories and simulation software are highlighted
and considered, which make visualization of physical processes and promoting the students’ training
of physics possible.

Conclusion. To select the virtual private laboratories and simulation of educational software
the analysis of the suitability of facilities to support teaching physics by Bachelors of Software
Engineering was conducted. It should be noted that, in our opinion, for the maintaining of learning
process to the full and promoting the students’ training of physics, the defined ICT methods of
teaching physics should be combined in a single environment based on cloud technologies.
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MOJAEJIIOBAHHA MOBUUIBHOI'O HABYAJIBHOI'O CEPEJOBUIIIA
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Y cmammi euceimneno cmpykmypy MOOINbHO20 HABUANLHO2O cepedosuwd 3  BUWOT
Mamemamuky ma 0cooausocmi 1020 (PopMy8arHs Oas MAUOYMHIX [HICEHepi6 eNeKMPOMEeXaHiKie,
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BUOINIEHO (hakmopu, Wo 6NAUBAIOMb HA PO3GUMOK MOOITbHO20 HABHUANLHO2O Cepedo8Ud; ONUCAHO
MOOenb PO3BUMKY MOOIIbHOZO MAMEMAMUYHO20 CepedosUd 3 U0 MaAmMeMamuKy Onsk MauoymHix
IHJICEeHEePI-eNIeKIMPOMEXAHIKIB.

Knwuoei cnosa: mobinvhe Haguamvhe cepedoguuje 3 SUWOT MameMamuxy, gaxmopu ma
HanpsamMu  po36UMKY MOOIIbHO2O HABYANLHO20 —Cepedosund, MoOelb PO3BUMKY MOOITbHO20
MamemMamu4Ho2o cepedosuLya.

IlocranoBka npodaemu. [lepexin Bin TpaauiiiHOrO €HEPrOEMHOIO BUPOOHUIITBA 110
IHHOBAIIMHOTO BUPOOHUIITBA HA OCHOBI HOBMX MaTepialliB Ta TEXHOJIOT1 nmoTpedye SKICHO
HOBOTO PIBHSI MIATOTOBKH (haxiBIIiB 3 1HXKEHEPI1i, 30KpeMa — 3 eIeKTPOMEXaHIYHOI 1HKEeHepii,
0 3HAaXOJUThCS HAa CTHUKY MEXaHIYHOi, €JEeKTPUYHOI Ta eJEeKTPOHHOI IHXKeHepii,
00’ennanux BukopuctanusMm IKT. Tomy nortpeba B mpodeciiiHO KOMIETEHTHUX (PaxiBLAX
naHoi Tanmy3l JOCHTh Benuka. llepexim 10 HOBOTO MOKOJIHHS CTAaHIAPTIB MiATOTOBKH
(axiBIIiB HA OCHOBI KOMIIETEHTHICHOTO MiJXOAY BUMarae po3BUTKY C(POPMOBAHUX 3B’ SI3KIB —
Bl  MDKOpPEAMETHUX  J0 MDKKOMIIETEHTHICHUX, Bil  3araJlbHOHAyKOBUX [0
IHCTpYMEHTAJIbHUX, BiJ] 3arajibHo npodeciiHux A0 crneuiagbHo npodeciinux. [Ipu npomy
3aCTOCYBaHHS OCOOHMCTICHO OpIEHTOBAHOIO MIIXOJMY IO HAaBUAHHS CTaBUTh Y LIEHTP yBaru
OCOOHCTICTh CTYJICHTA 1 BHUMAarae IMnepexojy Bijl y3araJbHEHOTO HAaBYAJIBLHOTO CEpPEeIOBHIINA
BH3 1o mnepconanizoBaHoro MOOUIBHOTO HaBUYaJbHOTO CEpPEIOBHUINA, PO3BUTOK Ta
HaJIAIITYBAaHHS SKOTO 3/IMCHIOETHCS BIAMOBIIHO 10 HAaBYAIHHUX MOTPEO KOKHOTO CTYJ/ICHTa
Ta nmpodeciitHoi AsUTbHOCTI BUKIIaga4a. @OopMyBaHHS TaKOTO CEPEIOBUINA CTAIO MOKJIMBUM
13 OSIBOI0 MOOUIBHUX anapaTHux Ta nporpamuux 3aco6is IKT, 3actocyBanHs sikuX cTBOpIO€
YMOBH JJIsl OpraHizailii JMCTaHIIIIHOTO Ta MOOLILHOTO JIOCTYIY SIK JI0 €IEKTPOHHUX OCBITHIX
pecypciB, Tak 1 10 3ac00iB HaBYaHHS PO3MILICHUX Yy MEPEXKI.

AHaJi3 ocTaHHiX AocjailkeHb i nyOJuaikaumiii mNoka3aB 3alliKaBJIEHICTb HayKOBOI
CHUIBHOTH TPO0JIEMOI0 pO3pOOKHM Ta BUKOPUCTAHHS MOOUIBHUX HAaBYAJIBHHUX CEPEJOBHI Y
MpoIleci HaBYaHHS MAaTeMAaTHYHHUX JUCHHILTIH. Pi3HI acmekTu 11i€i mpoOieMu po3risiHyToO y
pob6otax M. A. Kucnosoi [1; 2], B. O. Kyknesa [4], H. B. Pamescrkoi [5], C. O. CemepikoBa
[6], K.I.CnoBak [7; 8; 9], }O.B. Tpuyca [10; 11] Ta iHmumx HaykoBIiB. BomgHouac
HEJOCTAaTHIO yBary TMPUIUJICHO THUTAHHIO MOJEIIOBAaHHA MOOUIPHOTO HAaBYaJIBLHOTO
Cepe/IoBUINA 3 BUIIOI MaTEMaTHKHU Ui MalOyTHIX IHXXEHEpIB eJEKTPOMEXaHIKIB, a TaKOXK
MIUTAaHHIO PO3BUTKY TAKOTO CEPEIOBUILA.

Mera crarri — omnucaTd METOJUKY MOJETIOBaHHS Ta PO3BUTKY MOOUIBHOTO
HAaBYAJIBHOTO  CEPENOBHUINA 3  BHUIIOI MaTeMaTHKd s MaHOyTHIX  1HXKEHepiB
€JIEKTPOMEXaHIKIB.

Buxkiaax ocHoBHoro wmarepiany. BiamosigHo 10 [3] cTpykTypa MobinbHO20
HasuanvHozo cepedosuwya (MHC) 3 BuIIOi MaTeMaTUKU TMOBHHHA CKJIAJIATUCA 3 MOOUIBHUX
3aco0iB HaBUaJbHOI KOMYHIKalii, MOOUIbHMX 3ac0o01B MIATPUMKM HaBYaJbHOI Ta
MaTeMaTHYHOI JISTIbHOCTI Ta MOOUTPHUX 3aCO0IB MIATPUMKH HABYAHHS BHUIINOI MAaTEMAaTHKH,
3a JOTIOMOTOIO SIKHX CTYJCHTH B3aEMOJIIOTH B MEXKaX CepefoBHINa MDK co0oi0 Ta 3
BHKJIaMadyaMu (puc. 1). OyHKI[IOHYBaHHSI TAaKOTO CEPEOBUINA HEMOXKIIMBE 0€3 3aCTOCYBaHHS
3aco0iB Ui HaByaibHOi KoMmyHikauii y BH3 Ta naBuanpHOi komyHikamii mo3a BH3, mio
BH3Hauyae ocobmuBocTi cTpykTypu MHC 3 BUIOT MareMaTuKu SIK BIAKPUTOTO HABYAILHOTO
CepeI0BHILA.
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Puc. 1. Cmpyxmypa mobinbHo20 mamemamuyHo2o cepeoosuna 3 U0l Mamemamuxu

[Tpu ubomy y mesxax MHC 3 Bumoi MatemaTHku:

— KOXKEH cmyodenm BUKOpUCTOBYeE 3rifHO KoHUenuii BYOD (Bring Your Own Device —
(MPUHECH BIACHUU TIPUCTPI») TEPCOHANI30BaHI MOOUIBHI 3aco0M Ui TOBCIOJHOI
HABYAJIbHOI JISJIBHOCTI 3 BUILOT MareMaTUuku (y TOMY YHMCII NpHU peanizalii reorpadiqHoi,
aKaJeMI4HO1 Ta HaBYaJIbHOI MOOLIHHOCTI);

— cmyOdenmu 00’ €THYIOTBhCSl Y HaBUYajbHI TPYMH CTAJoT0 ab0 MOOUIBHOTO CKIIAmy, y
SKOMY B1JI0yBa€ThCs CILJIbHA HABYAJIbHA NIIBHICTH 3 OMAaHyBaHHS 3MICTY HaBYAaHHS BUIIOL
MaTeMaTHKU 3a OOpaHMMHU BHKJIazadeM abo cTyaeHTamu, (opMaMu opraHizaiii HaBYaJIbHOI
IISUTIBHOCTI;

— 6uK1a0qyi 3MIACHIOIOTh CHOPSMOBAHE Ha JIOCATHEHHS IUIEM HaBYaHHS BHUIIOT
MaTeMaTUKU YIPaBIIIHHA HaBYaJIbHO-MI3HABAIBHOIO JISUIBHICTIO CTYJEHTIB, 3a0e3Meuyrouu
dbopMyBaHHS y CTYAEHTIB HpodeciiHuX KOMIIETEHTHOCTEH, CTBOPIOIOYM YMOBHM s iX
CaMOpO3BUTKY B Npo(eciiiHIil TIIbHOCTI Ta CHPUSIOUM MIIBUILEHHIO PIBHA MHpodeciiiHoi
MOOUIBHOCTI.

Cucmema mobinbHux 3acobié BKJIIOYa€e: MOOUIbHI 3acO0M HaBYaJbHOI KOMYHIKaIlii
(mepcoHaJIbHUN TEKCTOBUM, T'OJIOCOBHI Ta Bi€03B’A30K; 4aTH, (pOopymH, roJIOCOBI Ta BilEoO
KOH(epeHIIii; elIeKTpOHHA IOIITa Ta Ipynu OOroBOPEHb; HABYAIbHI COLIaJIbHI MEpExi),
MOOUIbHI 3aCO0M MIATPUMKHM HaBYaIbHOI MISJIBHOCTI (CHCTEMHU YIPABIIIHHS HAaBYAHHSAM),
MOOUIbHI 3acOo0M MIATPUMKH MaTeMaTU4YHOI JISUIbHOCTI (TaOJIM4YHI IPOLIECOPU, CUCTEMHU
KOMIT IOTEPHOT MaTeMaTUKHU, CUCTEMH AUHAMIYHOI TeoMeTpii) Ta MOOLIbHI 3aCO0M MIATPUMKHU
HaBYyaHHS (MOOUIbHI HaBYaIbHI MaTepiain), [0 MOXKYTh OyTH BUKOPHCTaHI BUKJIa/JayaMH Ta
CTYIAEHTaMH Yy MpOIleci HaBUYaHHS BUIIOI MaTEMaTHKH.

@®opmyBanHs x MHC 3 Bumoi MaremMatuku Ui MaHOYTHIX  1HXKEHEpIB
€JIEKTPOMEXAHIKIB HEOOXITHO 3JAIMCHIOBAaTH 3 JOTPUMAHHSAM MPUHLUIY HpodeciiiHoi
CHPSIMOBAHOCTI HAaBUaHHA. AJPKe, BHILA MaTeMaTHKa € OCHOBOIO NMPOQeciiHOi MIArOTOBKU
MalOyTHIX 1HXKEHEpIB-eJIEKTPOMEXaHIKIB, OCKUIbKM BOJIOJIIHHS MaTeMaTHYHUM arapaToM Ha
HaJIe)KHOMY PiBHI HaJla€ MOKJIMBICTh €()EKTUBHO 3aCTOCOBYBAaTH HAOYT1 3HAHHS Ha MPAKTHUII],
YITKO PO3YMITH CHOCOOM 3acTOCYBaHHS TOTO 4YM IHIIOTO MAaTE€MaTHYHOTO METONy IpHu
PO3B’s13aHHI 3a71a4 MpoQeciiHoro cupsiMyBaHHS (puc. 2).
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MobinbHe HaB4yanbHe cepefoBuLLe
3 BALLOIT MaTemMaTUKn

— ypaxyeaHs ocobnueocTei
MareMaTU4HOT  MiAroTOBKU
ManByTHIX iHKeHepiB enekT-
poMexaHikis

— NPOEKTYBaHHA 3MICTY Ha-
BYaHHA MaibByTHIiX iH:keHepiB
eneKTpoMexaHikie

— BUKOpWUCTAHHA MOBinNbHUX
sacobie IKT HaB4YaHHA BULYOI
MaTeMTankn ManbyTHIX iH-
KeHepie enekTpoMexaHiKie

Mo6inbHe HaBYanbHe cepefoBULle
3 BULLOT MaTeMaTUKKH
ANA ManbyTHiX iHXeHepiB-eneKTpomMmexXaHiKiB

Puc. 2. Cxema popmysanns mobinbHoco mamemamuino2o cepedosuyd
3 BUWOI MameMamuKy 015 MAtuOYMHIX IHHCEHePI8 eleKMPOMEXAHIKIE

Takum unHOM, Ha popmyBanHd MHC 3 BUILIOT MaTeMaTHKH BIUIMBAIOTh Taki (hakToOpH:

1) 3MiHa BUPOOHUYHUX TEXHOJIOT1i;

2) 3mina 3aco06iB IKT;

3) 3MiHa CyCIUJIbHOTO 3aMOBJIEHHS Ha MIIrOTOBKY (axiBIIiB.

[Ipu upomy: dakrop 2 (3mina 3aco6iB IKT) Ge3mocepennbo BrumBae Ha ¢aktop 1
(3MiHa BupoOHMYMX (GyHKIIH) Ta (akTop 3 (3MiHA CYCIUIBHOIO 3aMOBJICHHS Ha MiATOTOBKY
(axiBiiB). 31 3MIHOIO BUPOOHHYMX TEXHOJIOT1H BIMOYBAETHCS 3MiHA CYCIUIBHOTO 3aMOBJICHHS
Ha MiAroToBKy ¢axiBiiB. JlogaTkoBUMHU (pakTOpaMu pO3BUTKY MOKYTh BUCTYNATH 1HHOBALlIl
y ramy3i Teopii HaBYaHHs, Teopii Ta METOAUKM HaB4YaHHs Buioi MaremaTuku Ta IKT B ocBiTi.

BinnoBigHo 1o BuauieHUX (akToOpiB MOKHA BUAUIUTH TakKl 3aKOHOMIPHOCTI PO3BUTKY
MHC:

—¢gaxkmop 1 (3MiHa BUPOOHMYMX TEXHOJOrIM) MOB’A3aHUN 13 3POCTAHHAM
HAayKOMICTKMX BHpPOOHMITB, Uil €PEKTUBHOI poOOTH SKHUX HEOOXiaH! (haxiBLi 3 BHILOIO
OCBITOIO Ta IIBUJKOIO 3MIHOIO TEXHOJIOT1H, 110 BUKJIMKA€ MOPAJIbHE CTApIHHS YCTATKYBAHHS 1
BUMarae Bif ¢axiBud SKICHOT (QyHIAMEHTaJbHOI MIATOTOBKM Ta 3AAaTHOCTI IIBUAKO
OCBOIOBATH HOBI TEXHOJIOTII;

— ¢pakmop 2 (3miHa 3aco6iB IKT) noB’s3aHuil 13 KOMIT I0TE€pU3ALII€T0, 1110 TPUBOIUTH 10
aBTOMaTH3allii K (I3UYHOI, TaK 1 pO3yMOBOI Ipailll 1, K HACIIIO0K, JO 3POCTAaHHS LIIHHOCTI
TBOPUOI AI7IHOCT1 Ta NONMUTY Ha (haxiBIIB, 3JaTHUX L0 JISUIbHICT 3/11HCHIOBATH;

— ¢pakmop 3 (3MiHA CYCHUJIBHOTO 3aMOBJICHHSI Ha MIATOTOBKY (DaxiBIliB) MOB’A3aHUN 13
3pOCTaHHsAM 00’€My JaHUX, IO BUMarae Bif (axiBIsl 34aTHOCTI 1 HABUYOK JI0 CAMOOCBITH,
BKJIIOUEHHS B CUCTEMY Oe3IepepBHOT OCBITH Ta MiJIBULLIEHHS KBai(iKarii.

3a3zHaueHi ¢akTopu Ta BH3HauYeHl y [3] XapakTEpUCTUKH MOOUIBHOCTI € OCHOBOIO
po3Butky MHC 3 Bumoi marematuku (puc. 3): ¢pakrop 2 (3mina 3aco6is IKT) 6e3nocepentro
BIIMBae Ha (aktop 1 (3MiHY BUPOOHMYMX TEXHOJOTIH) Ta Ha QakTop 3 (3MIHY CYCIUIBHOTO
3aMOBJIEHHS Ha MIATOTOBKY (paxiBuiB). [Ipu npoMy XxapaKTepUCTHUKU MOOLILHOCTI OB sA3aHi 3
(dakTopaMu po3BUTKY Yy TaKHil criocio:

1) 3MiHa BUPOOHUYHMX TEXHOJIOT1H 0€3MocepeIHhO BITUBAE HA MOOUTBHICTh METOAMYHOT
CKJIa/I0BOi CepeioBHILa Ta HESBHO Ha MOOUIBHICTH 3acO0IB JOCTYIy A0 CepelloBUIla Ta
MOOUIBHICTH IHTEp(EHCY;
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2)3mina 3aco0iB IKT Ge3nocepenHbo BIUIMBaE Ha MOOUIBHICT IPOTPAMHOTO
3a0e3neyeHHsi, MOOUIbHICTh 3ac00IB JIOCTYNy JO CEpeJOBHILNA, MOOUIBHICTH 1HTEpQeicy,
MOOUIBHICTh OOYHCITIOBAIHHOTO Spa CEpPEeIOBUIA Ta HESIBHO BIUIMBAE HAa MOOUIBHICTH
METOIMYHOI CKIIAJI0BO1 CEPEIOBUINA;

3) 3MiHa CyCHUIbHOTO 3aMOBJIEHHS Ha MIATOTOBKY (paxiBLiB Oe3M0cepeIHbO BILIUBAE HA
MOOUIBHICTh METOUYHOI cki1aioBoi MMC.

ToBmuMHa Ta BUJ JHIA Ha puc. 3 BIAMNOBIA€ CTYNEHIO 3B S3KY, JOCIIIKEHOMY Y
pobortax [7; 8].

dakmop 1: MoBinbHicTb

3MiHa nporpamMHoro
BUPOBHWYMX 3abesneYyeHHs
TeXHonorink

MobBinbHicTb
sacobie gocTyny

MoBinbHicTe
iHTepdeiicy

®akmop 2:
amina IKT

Mob6inbHicTb
oBuncnioBanbHOro

anpa

MoBinbHicTe |/
Pakmop 3: METOANYHOI
3MiHa cycninbHo- cknagosoi

ro 3aMOBNeHHR
Ha nigroToBky

chaxieuie

Puc. 3. Cniggionowenns mixc pakmopamu po3eumiy MoOiIbHO20 HABUANLHO2O CEPed0sUUa
Ma Xapakxmepucmukamu 1o2o MooiibHoCmi

TakuM 4YMHOM, OCHOBHUMH HANPAMAMU PO36UMKY MOOUIBHOTO HABYaJIbHOTO
CEpEeIOBUINA 3 BUIIIOT MATEMATHKH €:

1) oHOBJIEHHST 3MICTY HaBYAaHHS BHUIOT MaTEMAaTHKU — 3IHCHIOETHCS Y BIAMOBITHOCTI
710 TaJly3€BUX CTaHJAapTIB Yepe3 BKIOUYEHHS NMPOQeCciiHO CIPSIMOBAHUX 3a/1a4;

2) no6ip moOuibHUX 3aco0iB IKT HaBuaHHS BUIIOI MaTeMaTUKH — 3IIMCHIOETHCS
BIINOBIAHO A0 MNOTpeO CyO’€KTiB HAaBUYAaHHS HA OCHOBI TaKUX MPHUHIMIIB: MOOLIbHOCMI
(moBcroguuii noctyn Ao 3acob0iB IKT); cmanoapmuzosanocmi (moOymoBa MpOrpamMHOTO
3a0e3MeyeHHs] Ha OCHOB1 BIAKPUTHUX CTaHAAPTIB — BIAKPHUTICTb KOAY Ta BIIKPUTICTh
iHTepdeicy); tokanizoeanocmi (HasgBHICTH 1HTEpdeEHCy KOpHCTyBaya PITHOK MOBOIO);
inmeepoganocmi (MOXIJIHMBICTh IHTErpallii 3aco0iB y MOOUIbHE HaBUYajJbHE CEPEIOBHINE Ha
4 piBusx: | piBeHb — iHTerpauis 3a 3aJadaMu JAISJIbHOCT1 (BUKOPUCTaHHS PI3HOMAHITHHX
MIPOrpaMHUX 3ac00iB, CHOPSIMOBAHUX Ha PO3B’SI3yBaHHS OJHOrO Kiacy 3anad); Il piBenp —
IHTerpailist Ha piBHI JaHUX (MOKJIMBICTb ONPAIIOBAHHA aHUX pi3HUMHU 3acobamu); 111 piBeHb
— IHTerpamisi Ha piBHI HporpaMHux iHTepdeiciB (00’€KTIB) (MOXKIMBICTb BUKOPHCTAHHSA
BUKJIUKY (YHKLIA YU METOJIB OJHOr0 MporpaMHOro 3aco0y 3 iHmoro); IV piBenp —
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iHTerpamiss Ha piBHI iHTepdelicy KkopucTyBaua (00’€AHAaHHS pPI3HUX 3ac00IB y €IuHE
MpOTrpaMHe CEPEIOBHIIIE).

OTxe, pO3BHUTOK MOOUIPHOTO HAaBYAJBHOTO CEPENOBHINA 3 BHUIOT MaTEMaTHKH
IPYHTY€EThCS Ha 3MIHAX, 3yMoOBiIeHUX Hacammnepes po3BuTkoM IKT (puc. 4), o B cBotO yepry
MOPOPKYye 3MIHM y: mpodeciiiHiii aisnpHOCT1 (BuHUKaoTh HOB1 IKT y mnpodeciiiniit
TISUTBHOCT1); cTaHAmapTax mpodeciitHol MiArOTOBKH (BiZOYBA€ThCS OHOBJIEHHS 3ac001B
HaBYaHHS); 3MICT1 HABYAHHS BUILIOI MaTeMaTUKU (B1A0OYBA€ETHCSI OHOBJICHHS 3MICTY Ta 3ac001B
HaBYaHHS BUIOT MAaTEMATHKH ); MOOUTEHOMY HaBUAJIbLHOMY CEPEIOBHIII 3 BHIIOI MATEMaTHKU
(BimOyBa€eThCsi 3M1HA MOOUTHPHUX 3aCO0IB HAaBYAHHS BUINOT MATEMATHUKH ); MIATOTOBIN (haxiBIIst
(BinOyBaeTbes po3BUTOK npodeciitnux IKT-komnereHnTHOCTEH).

MpodpeciiHa
CNpPAMOBAHICTL HAaBYAHHA

1. 3MiHK y
npodecinHIn
AIANbHOCTI

2. 3MiHK y cTaHgapTax
npodeciitHOi NiaAroToBKU

LI 06 3::::1,&”
y NiAroToBLj y
pPO3BMTKOM

daxisus IKT A
y 3MiCTi HaBYaHHS

BULLIOT MaTeMaTuku
MpodeciinHa cnpsAMOBaHICTL

HaB4YaHHA BULWOT
MaTeMaTUKKN

4. 3MiHKN Y MOBinbHOMY
HaB4arnbHoMy
cepenoBuULL
3 BULLOT MareMaTtukm

Puc. 4. Mooenv po3sumxy mooOitbH020 MamMeMamuyHo2o cepedosuuya
3 BUWOI MameMamuKy 015 MAtOYMHIX IHHCEHePI8 eleKMPOMEXAHIKIG

KoxHa 3 Takux 3MiH, 110 BiIOyBa€Tbcs Ha OKPEMOMY €Talll HaBYalIbHOI JISIBHOCTI,
BIUIMBA€ Ha 3MIHU IHIIMX eTaniB. Tak, 3MiHM y npodeciiiHiil AISUIBHOCTI BUMAararoTh 3MiH Y
cTaHzaprax mnpodeciiiHoi HiAroToBKU (BinOyBaeTbes po3poOka mnacmopty mnpodecii). 3i
3MIHOI0 CTaHIApTIB 3a po3poOJeHUM HacnopToM IMpodecii BinOyBaeTbcsl 3MIHM Y 3MICTI
HAaBYaHHS BHILOI MaTeMaTHKU 3a paxyHok crtBopeHHs OIIIl. J[lami #ayte 3MiHH
6esnocepennbo 'y MHC 3 BuIIOI MareMaTHKU UUISIXOM IPOEKTYBAaHHS 3MICTOBOTO
KOMIIOHEHTY CE€pE0BHUILA.

3 po3sutkoM MHC 3 Bumioi matemMaTuku BiIOyBalOThCSA 3MIHU Y MIATOTOBII (paxiBIiB
3aBJSKHM 3MIHAM y Ipolieci HaBYaHHs y cepeoBullll. OCKUIbKU B1IOYIUCS 3MIHU Y MIATOTOBIII
¢axiBis, HEOOXITHO BHOCUTH 3MIHM Yy cdepy npodeciiiHoi AisUIbHOCTI. A OTXKe, MpoLec
J1aJIGKTUYHOTO PO3BUTKY MOBTOPIOE CBIM LUISIX HA SIKICHO HOBOMY PIBHI.

XapakTepHUMH PHUCAMH PO3BUTKY MOOUIBHOTO HAaBYAJBHOTO CEpPEJOBHINA 3 BHUIIOT
MaTeMaTHKHU y NIATOTOBIIl 1HKEHEPIB-€IEeKTPOMEXAHIKIB €:

— YJIOCKOHAJIEHHS ICHYIOUOTO HaBYAJIbHOTO CEPEI0BHUIIA 3 BUIIIOI MAaTEMAaTHKH;

— MMPOTPECUBHE OHOBJICHHS CHUCTEMH MOOUTBHMX 3acO0IB HaBYaHHS 13 PO3BUTKOM
mooOubHuX IKT;
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— OHOBJICHHSI 3MICTY HaBYaHHS BHILOI MaTeMaTUKU 3 YypaxyBaHHAM IpodeciiHoi
CHPSIMOBAHOCT1 HaBYaHHS BUIIOI MaTEMaTUKU OaKajaBpiB €JIEKTPOMEXAHIKH;

— PO3BUTOK npodeciiHux (30Kkpema, 1HpOopMaLIHO-KOMYHIKaI[IITHIX)
KOMIIETEHTHOCTEM BHKJIQAauiB g 3a0e3medeHHs1 iX e(EeKTUBHOI poOOTH B MOOUIBHOMY
HaBYAJIbHOMY CEPEIOBHUIIII 3 BUIIOI MaTEMaTHKHU;

— PO3BUTOK 1H(HOPMAIIHHO-OCBITHROTO cepenoBuina BH3.

BucnoBku. Otmxe, MOJENIOBaHHS MOOUIBHOTO HABYaJIbHOTO CEpENOBHUINA 3 BHILOT
MaTeMaTUKU HEOOXITHO 3/IMCHIOBATH BIANOBIIHO /O 3alpONOHOBAHOI MOJEIl PO3BUTKY
MOOUIPHOTO HABYAJIBHOTO CEPEOBUINA 3 BUIIOI MAaTEeMAaTHKH, IO BioOpa)kae MUKIIYHICTH
MPOIIECy PO3BUTKY, 3yMOBJICHY, Hacamriepen, po3BUTKOM 3aco0iB IKT, mo B cBoro uepry
MOPOKY€E 3MIHM Y MpodeciiiHiil AisuIbHOCTI MalOYTHIX (axiBIiB, CTaHIAapTax MpodeciiHoi
MIJTOTOBKH, 3MICT1 HABYaHHS BHIIOT MAaTEMAaTHUKH, MOOLTLbHOMY HaBYAIHBHOMY CEPEIOBHII 3
BHIIOi MaTEMAaTUKH, MATOTOBIN (axiBIIs.
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MODELING AND DEVELOPMENT OF MOBILE LEARNING ENVIRONMENT IN
HIGHER MATHEMATICS

Abstract. Introduction. The transition to a new generation of standards for specialists
preparation based on competency approach requires the development of existing relationships - from
interdisciplinary to intercompetent, from the general to the tool, from the commonly professional to
specifically professional. In this application personally oriented approach to learning puts in the
spotlight the personality of the student and requires a shift from generalized learning environment of
Universities to personalized mobile learning environment, where development and configuration is
performed according to the learning needs of each student and professional work of the teacher.
Forming such environment became possible with the advent of mobile hardware and software of ICT
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application which creates conditions of remote and mobile access to both electronic educational
resources and learning tools placed on the network.

Purpose. Highlight method of modeling and development of mobile learning environment in
higher mathematics for future electrical engineers.

Methods. In the article the structure of the mobile learning environment in higher mathematics
and peculiarities of its formation for future electrical engineers are highlighted, factors that influence
on the development of mobile learning environment are emphasized;, mathematical model of the
mobile environment in higher mathematics for future electrical engineers is described.

Results. Directions of the mobile learning environment in higher mathematics are
distinguished; the model of a mobile learning environment in high mathematics was created; the
characteristics of mobile learning environment in higher mathematics are highlighted.

Conclusion. Modeling mobile learning environment in higher mathematics should be carried
out according to the proposed model of mobile learning environment in higher mathematics, which
reflects the cyclical nature of the development process due to development of ICT tools, which in turn
alters the careers of future professionals, professional training standards, content higher mathematics
learning, mobile learning environment in higher mathematics, specialist’s training.

Keywords: mobile learning environment in higher mathematics, factors influence, model of the
mobile environment in higher mathematics.
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YK 378.147:53+004.94 €4YKAJIO 10. B,,
KaHJUAAT MeJaroriyHuX HayK, JTOLEHT
kadenpu Pizuxu IBH3 «KpuBopizpkuit
HaIllOHAJTFHUN YHIBEPCUTET

METOIN HABYAHHSA KOMIP'IOTEPHOI'O MOJAEJIFOBAHHSA
®I3UYHUX IMPOLECIB I ABUIL Y BUIII IIKOJII

Y cmammi euxonano awnaniz memooié HABYAHHA KOMN IOMEPHO2O MOOENIO8AHHSA (DI3UYHUX
npoyecie i seuwy y euwitt wikomi. OCHOBHUMU MEMOOAMU HABYAHHS KOMN TOMEPHO20 MOOETIO8ANHS )
BUWYITLL  WKONE € MYTbMUMeOiinHa JAeKyis, MeNeKOMYHIKaYiuHulL Npoekm ma KOMN 10mMepHO-
OpieHMOBaAHUL 1AOOPAMOPHUL NPAKIMUKYM.

Knrouosi cnoea: memoo nasuanis, Komn romepte MOOeN08aAHHS.

IlocTanoBka npo0JieMu. Y0CKOHaNIEHHS TPAAUIIIHHUX (OPM BHUILOT OCBITH Ta MOLIYK
HOBHUX ITIIXOJIB, /I Ta METOJIB HAaBYaHHS, 3IaTHUX MOKPAIIUTH SKICTh OCBITH Ta PIBEHBb
MIATOTOBKU BUITYCKHUKIB, 30KpeMa 3 (13UKH (sKa € QyH/IaMEHTAIbHOIO OCHOBOIO TEXHIYHHUX
JTUCIUILIIH), — akKTyaJlbHa Tpo0iemMa CydacHOi I1HXeHepHOi ocBiTH. /[l edekTuBHOL
MIATOTOBKU CTY/IEHTIB 1HXXEHEPHUX CHellaibHOCTel MOoTpiOHEe (OPMYBaHHS CHCTEMHU
¢byHIaMeHTaIbHUX (I3UYHUX 3HAHb B CYKYIHOCTI 3 YMIHHSMHU 3aCTOCOBYBaTH iX B
KOHKpETHI BUPOOHWYIN JISUIBHOCTI, K HAa (yHJaMEHTalIbHOMY, TaK 1 Ha HOpoduIbHO-
OpIEHTOBAHOMY piBHI. BIANOBIIHO 10 IBOTO 3aBAaHHAMHU Kypcy (Pi3MKM BHILNOI LIKOJIH €,
30KpeMa, OBOJIOJIHHSI CTYJEHTaMU METOJO0JIOTIE0 MPUPOJHUYO-HAYKOBOIO II3HAHHA 1
HAayKOBUM CTHJIEM MHCIICHHS, y3arajJbHEHE €KCIIEpUMEHTAJIbHE BMIHHS BECTH MPHUPOIHHYO-
HayKOB1 JOCIIDKEHHSI METOJAaMH (DI3MYHOTO Mi3HAHHA. 3aCTOCYBAaHHS HAYKOBOTO METOAY Yy
HaBYaHHI (I3UL BiJIrpa€e MOJBIAHY pOJIb: 3 OJAHOTO OOKY, BIH € O0’€KTOM BHMBYEHHS, 3
HIIIOTO — BUCTYIA€E Y AKOCT1 €(EeKTUBHOTO METOAY MOBITOMJIEHHS 3HAHb.
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