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XMAPO OPIEHTOBAHI 3ACOBH IKT ®OPMYBAHHSI
JOCIAHUIOBKUX KOMIIETEHTHOCTEHN
CTAPHIOKJIACHHUKIB Y ITPO®PIJIBHOMY HABYAHHI ®I3UKHU

Y cmammi na ocnosi onumyeanHs excnepmie ma HPOAHANI308AHO20 8 NONepeOHiXx pobomax
0oceidy euxopucmanns IKT Ons niompumku @Qisuunux O00CAIONHCEHb BUOKPEMIECHO HPOGIOHI mda
oonomiocui 3acoou IKT popmysanns O0CHIOHUYLKUX KOMNEMEHMHOCMel CMAPUOKIACHUKIE Ha
OIANbHICHOMY emani i3utHO20 OO0CHIOHNCEHHS.

KarouoBi cinoBa: docnionuyvki komnemeHmrHocmi, Haguaivhe QizuyHe 00CAIONCEHHS, XMAPHI
mexHonoell, npoinbre HaguanHs QizuKu.

IMocTanoBka mpo6Jjemu. Meta npodiibHOr0 HaBuaHHs (I3MKH MOJATAE, 30KpeMa, B
bopMyBaHHI AOCITIAHUIBKIX KOMIIETCHTHOCTEH yuHiB [14, c. 4; 15, ¢ 4]. OqHuM i3 HanpsMiB
PO3B’s3aHHA TpoOIeMH (POPMYBAHHS JOCITITHUIIBKIX KOMIIETEHTHOCTEH CTapIIOKIACHUKIB y
npodinpHOMY HaBuaHHI (i3UKM 3 ypaxyBaHHSIM IHAMBIAYaJIbHHUX MOTped YyUHIB €
iH(pOpMaIiifHO-TeXHOJIOTIYHE 3a0e3MeueHHs] HaBYIbHUX (PI3UMYHUX JTOCIIIKEHb, 30KpeMa, Ha
OCHOBI 3aCTOCYBaHHs XMapHUX 1H(QopMalliiiHo-komyHikariitHux texHosorii (IKT) naBuanns.
Jo6ip BimnoBimaux 3aco0iB IKT moxke OyTm mpoBeneHHMH BiINOBIIHO OO TEOPETHYHO
obrpynrtoBanoi [3; 7; 9; 10; 12] ta cnpoekrtoBanoi [4; 5; 6; 11] y momepenHix poOoTax
CHCTEMH JOCITITHUIPKUX KOMIIETEHTHOCTEH CTapIIOKIACHUKIB y MpodibHOMY HaBYaHHI
dizuxu. TyT 1 Hagani OiJ cucmemor OOCIIOHUYLKUX KOMIEMeHmHOCmell CIMapuoKilacCHUKIE 3
@i3uKu PO3yMITHMEMO CHUCTEMHY BIACTHBICTH OCOOHMCTOCTI, IO MPOSBISETHCS B TOTOBHOCTI
Ta MiATBEPPKEHIN 31aTHOCTI O 31MCHEHHS HaBYaIbHO-AOCHTITHUIBKOI isTIBHOCTI 3 (Di3uKH
Ta BKIIOYae B ce0€ KOTHITMBHUMW, MPAKCEOJOTIYHNN, AaKCIOJOTIYHMH 1 COIaJIbHO-
NOBE/IIHKOBHIA KOMITOHeHTH [3, ¢. 196-197].

AHaJni3 ocTaHHIX AocaizkeHb i nydJikanii. J[o6ip xmMapo opieHToBaHMX 3ac00iB IKT
dbopMyBaHHS JOCTIAHUIBKUX KOMIETEHTHOCTEN CTApIIOKIACHUKIB y MPO(1IbHOMY HaBYaHHI1
¢bi3uKH TOLIBHO 3/ilCHIOBAaTH B ABa eTanu. [lepmuii 3 HUX — 1€ BUOKPEMJICHHS 3ac00iB Ha
OCHOBI aHami3y AocBiAy BuKopucTaHHs 3aco0iB IKT miaTpuMku HaBUaIbHUX Ta HAYKOBHUX
Gbi3uuHuX qochimpKkeHb. Takult miaxig € JOUITbHUM, OCKITBKU:

a) HaBYAJIbHE JIOCITIDKCHHS € TICBHOIO MIPOIO CITPOILCHOK MOJICIITIO HAYKOBOTO [2];

6) Bukopuctanus 3aco0iB IKT mig minTpumku HaykoBUX (i3MYHMX JOCHIIKEHb Ma€e
OLUTBIN TaBHIO Tpaauiito [17];

B)3acobu IKT cranmum HEBII'€MHOIO 4YaCTHHOIO CYYaCHHMX HAyKOBUX (Di3MUHHMX
JOCHIKEHD;

r) gocTyn 1o Tpanuuiiinux 3aco6iB IKT moxe OyTu HajaHuil 3a OAHIEIO 3 XMApHUX
MojIeJIel TOCTyIy HIIsIXoM Bipryanizaiii [13].

Pe3ynpraty BiANOBITHOTO aHANi3y MojAaHi B [8], ne Oyio mokasaHo, Mo s MiATPUMKH
HaBUYAJIBHUX TOCII/DKEHb 3 (Di3UKH MOXKYTh OyTH 3acTtocoBani Taki 3acoou IKT [8, c. 80]:

— BipTyaJbHi JabopaTopii;

— BIpTyaJlbHI TPEHAXKEPH;

— eJIEKTPOHHI OpraHai3epu;

—3ac001 KOHTEHT-aHali3y;

— 1abopaTopHi KypHau;

— MeIia-pelakTopH;

— MOBH IpOrpaMyBaHHs Ta 610110TeKH;



— mporpamue 3a0e3neueHns (I113) ais 3aXorIroBaHHs M 3aMKCy BiJleo, ay/1io TOIIO;

— 113 mozxentoBaHHs (Pi3UUHUX MPOIIECIB;

— I13 nmoOynoBu miarpam 3B’s3KiB, CTaHIB, KJ1aciB, 00’ €KTiB TOIIIO;

— 113 ympaBiiHHS TPOEKTaMU;

— peAaKToOpH Npe3eHTallii;

— CHUCTEMH KOMII IOTEPHOT MaTEMaTHKH;

— CTaTUCTUYHI IAKeTH;

— TaOJINYHI MPOLIECOPH;

— TEKCTOBI IPOLIECOPH.

Hpyrum  kpokoM 1o0opy xmapo opientoBanux 3aco0iB  IKT  dopmyBanus
JIOCJTITHUIIPKUX KOMIIETEHTHOCTEH CTApIIOKIACHUKIB y TPOo(]iIbHOMY HaBYaHHI (Di3UKH Mae
CTaTH BHOKPEMJICHHS 13 3a3HadeHHX Bumie 3aco0iB IKT mpoBigHMX Ta MOMOMIKHUX s
dbopMyBaHHS KOXHOI AOCTIAHUILKOI KOMIETEHTHOCTI. 3IIHCHUTH TaKHH MO JOIUIBHO
HUIIXOM ONHUTYBaHHS €KCIIEPTIB y Taly3i Mpo(piIbHOr0 HaBYaHHS (Di3HKH.

Meta crarTi nossrae y go0opi HMpOBIAHHX Ta JOMOMDKHHUX XMapo OpIEHTOBAHUX
3aco0iB  IKT ¢opMyBaHHS JOCHIIHUIIBKMX KOMIIETEHTHOCTEH CTApIIOKIACHUKIB Y
npodinpHOMY HaB4aHHI (Di3UKK Ha 0a3i aHai3y pe3yNbTaTiB OMUTYBAHHS EKCIIEPTIB.

Bukiaa ocHoBHOro martepiany. /lociiTHUIBKI KOMIIETEHTHOCTI OyJIM TOJUIEHI HAMU
3a eTaraMy BUKOHAHHSI JOCIIJKESHHS:

— KOMITETEHTHOCTI HiATOTOBYOTO eTaIry (i3HIHOTO TOCIIHKEHHS;

— KOMIIETEHTHOCTI JISJIbHICHOTO eTany (hi3UYHOTO JOCIIIKEHHS;

— KOMITETEHTHOCTI y3arajlbHIOBAJIBHOTO €Tamny (i3WYHOTO TOCIIHKESHHS.

B pamkax mi€i cTtari 3ymMHMMOCS JMIIE Ha KOMIIETEHTHOCTSIX IiSUIbHICHOTO eTaiy
(3maTHICTh TNPOBOAMTH OOYMCIIOBAIBbHI EKCIIEPUMEHTH, 3/aTHICTb BHKOPHCTOBYBATH
BHUMIPIOBaJIbHI MpWIaId, 3AaTHICTh KopucTyBatucsa 3acobamu IKT mis dikcyBanHs nepediry
JOCTIPKeHHS, 3IaTHICTh KopucTyBatucs 3acobamu IKT mis MmonenroBaHHs ).

3a/uid BU3HAYEHHS MOJKJIMBOCTEH 3aCTOCYBAHHS KOXKHOTO 3 BH3HaueHHX y [8] 3aco0iB
IKT migTpuMku HaBYadbHUX (DI3UYHHX JOCTIDKEHb TpH (OPMYBaHHI JTOCHITHUIIBKAX
KOMIIETEHTHOCTEH CTapIIOKIACHUKIB 3 (i3UKH OyJIO NPOBEIEHO ONMUTYBAHHS EKCHEPTiB
(81 % — ¢axiBui Bumoi mkomn, 13 % — cepemHboi, 6 % — TpamiBHUKK (Qi3HUHUX
nabopaTopiii, 3arajgbHa KUIbKICTh PECNOHAEHTIB — 32). OnuryBaHUM OyJO 3ampOIOHOBAHO
OLIIHUTH BIUIMB KOXHOro Kiacy II3 Ha (opMyBaHHS KOKHOT JOCTITHUIIBKOI KOMIETEHTHOCTI
3a 4-0ampHOro ImiKaigor: —1 («He moTpidHO»); 0 («He 3aBaguThy»); 1 («mOTPIOHOY);
2 («HeobxigHo»). [13 BBaKaIOCh MPOBIIHUM, SKIIO CyMapHa KUIbKICTh HAOpaHUX HUM OaiB
Oyna He MeHIoo 32 32 Ta JONOMDKHUM, SKIIO cyMa 0alliB 3HaXOJIMJIaCh B MIPOMDKKY MK 16
Ta 32.

Sx BuAHO 3 pe3ynbTaTiB onuTyBaHHS (puc. 1), mpoBiTHUM 3aco0oM (GopMyBaHHS
3IaTHOCTI BUKOPUCTOBYBATH BHMMIPIOBAIbHI NPWJIAJH Ha AYMKY EKCIEpTiB € BIpTyaslbHI
naboparopii, a JOJATKOBUMH — BIpTyasbHI TpeHaxepu, [13 MoaentoBanHs (P13MYHUX MPOIIECIB
ta [13 11 3axX0MIroBaHHS UM 3aMuCy BiZIeo, ay/1io TOILO.

BipryaneHi TpeHakepu Npu3HayeHi Juisi poOOTH 3 BIpTyalli30BaHUM OOJIaJHAHHAM 1
TOMY MOXYTh OYTHM BUKOPHUCTaHI Ul HAaOYHOTO O3HAHOMJIEHHS Y4HIB 3 mpuiagamu. Toi
dakt, mo uei knac 113 GyB Ha3BaHUM eKcliepTaMy JIUIIE JOMOMIXHUM, HAa Hally JTyMKY,
MOJKHA TOSICHUTH THM, L0 3a3BHYail BipTyalibHI J1aboparopii Ta BipTyaJibHI TpEHaXXepH €
(GakTUYHO OJHUM 1 THM e 3aco0oM. BinpizHserbcs nuiie cnocid oro 3actocyBaHHS. A,
OCKIUIBKU TOHATTS «BIpTyasibHa Jab0paTopis» € ACU0 MUPIIUM, HIK TMOHATTS «BIPTYaIbHUN
TpeHa)kep», TO BOYEBHAb BUKOPHUCTAHHSA BIPTyaJbHUX Jlabopatopiii i ¢dopMyBaHHS
3IaTHOCT1 BUKOPHCTOBYBATH BUMIPIOBAJIbHI IPUJIAIU, HA JYMKY €KCIIEPTiB, BKIIOYA€ B ceOe i
BUKOPHUCTAHHS BIPTyalbHUX TpeHaxepiB Juid Tiel )k MeTH. OTxe BipTyaibHI Jaboparopii
JIOLIJBHO BUKOPUCTOBYBATH JUIsI O3HAHOMJICHHS Y4YHIB 3 BIPTyalli30BaHUMM TNPWIATAAMH, 3



pealbHUMHM aHajJOraMH SKHX iM HAJIEXKHTh MPAlOBaTH IPH BHKOHAHHI HABYaJIbHOI'O
JIOCJIJUKEHHS.

M3 ana saxonnBaHHA UM 3anucy
Bigeo, ayaio Towo

BipTyanbHi TpeHaxepu

M3 mogenoBaHHA isUUHUX Npouecie

BipTyaneHi nabopaTopil

15 20 25 30 35 40 45
Puc. 1. 3acobu IKT ¢popmysanns 30amHocmi UKOPUCMOBYBAMU BUMIDIOBANbHI NPULAOU

[13 w™mopenmioBanHsS (PI3UYHUX TporeciB y Tmporeci (GopMyBaHHI  3[aTHOCTI
BUKOPHCTOBYBATH BUMIPIOBAJIbHI MPHIIAAH 3aCTOCOBYIOTh HAacaMmepea Ui MOJICIIOBAHHS
nepebiry ¢isuyHux mpoueciB y JnadopatropHoMy oOnanHanHi. OTpumani y mpoiieci
MO/JICITIOBAHHS PE3Yy/IbTAaTH (IOMYCTUMI 3HAYCHHS BUMIPIOBAHMX BEJIMYMH, 1X 3B 30K TOIIO)
MOKYTh OyTH BUKOPHUCTaHI1 JUJIsl IEPEBIPKU CHPABHOCTI Ta KOPEKTHOCTI POOOTH 0OaHAHHS.
[Ipu BukopucranHi naHoro kmacy I3 oOmagHaHHS PO3TISINAETBCSA CIIOYATKY SK «IOPHUN
AUIMK», KUK y mporeci (GopMyBaHHS 3aTHOCTI BUKOPUCTOBYBATH BUMIPIOBAJIbHI NMPUIAAN
CTae «cipuM», a Ha HAMBHIOMY piBHI 1i cpOpMOBAHOCTI — «OLIMM», YOTO HE BiIOYBAETHCA
[IPY BUKOPUCTAHHI BIpTyallbHUX JTab0OpaTopiil (TpeHaxkepiB).

Crocosno II3 s 3axoruitoBaHHS YM 3alKCy Bi€O, ayAl0 TOLIO MOSCHUMO, IO TYT
BUKOPUCTOBYIOTbCS PE3YyJIbTaTH Horo podotu s ¢ikcyBaHHA i 3 BHMIPIOBaIbHUMHU
NpUIaaMi, 10 BHUKOHYIOTHCS JIOCBITYEHHUM JIOCTIHUKOM (HANpHUKIAJ, KOMEHTOBaHHN
BiJICO3aIUC NMPABUJILHOTO BUKOPUCTAHHS OOJIaIHAHHS B XOJI1 IOCIIKEHHS).

Ha ngymxy excnepriB (puc. 2), nmpoBigaumu 3acobamu IKT mis dikcyBanHs mepebiry
JOCIIJIKEHHS, 1110 BUKOPHCTOBYIOTHCS ISl (JOPMYBaHHSI BiJIOBIIHOT KOMIETEHTHOCTI, € I13
JUTSL 3aXOIUTIOBAHHS UM 3aIUCY BiJI€O, ayAlo TOIIO Ta TabJWYHI MPOIECOPH, a JOJATKOBUMH —
TEKCTOBI MPOILIECOpH, JTabOpaToOpHi KypHallU, BipTyasibHi Jabopatopii Ta I13 MonemtoBaHHA
(b13UYHUX MPOLIECIB.

Bukopucranns [13 1 3axomiroBaHHs UM 3alUCYy BiJI€O, ayAi0 TOIIO JOLUIBHE HE JIUIIe
y HaTypHOMY €KCIIEpUMEHTI, a # y Mpoleci MOJENIOBaHHS — y Takuil cmocid MokHa
BIITBOPUTHU SK JWHAMIKy IMpoLECy, Tak 1 Horo okpemi cranii. 30kpema, SKIIO Pe3yJbTaTOM
3aXOIUTIOBaHHS € Ha0ip YMCIIOBUX 3HAUEHbD, IO XapaKTEPU3YIOTh Mepedir hizuuHoro mpoiiecy,
JOUITBHUM MOXe OYyTH BHKOPHCTAaHHS TaOJIMYHOro Impouecopy pazom i3 II3 s
3aXOIUTIOBAHHS: 3a TAKOro MIAXOJY 3aXOIUTIOBaHI JaHl oJipa3y MOTPAIUISIOTh y BIJMOBIAHE
CepeIoBUIIE IS IX ONpallfOBaHHS.

TabnuuHi Ta TEKCTOBI NMPOLIECOPHU, €IEKTPOHHI Ja00paTOPHI KypHAIH NpU (PopMyBaHHI
3maTHOCTI  kopuctyBatucs 3acobamu IKT s ¢ikcyBaHHsS mepebiry  JOCHiKEHHS
MOJIETIOIOTh TPAAULIMHMINA J1abopaTOpHUIl KypHall, y IKOMY (DIKCYeThCS YMOBH, Iepedir Ta
pe3ybTaTH eKCIIEPUMEHTATIBLHOrO JociikeHHs. OTprMaHi 1aHi HaJajl onpalboBYIOThCS Ha
y3araJbHIOBAIBHOMY €Tarll JOCTiKeHHS. TakuM 4MHOM, TaOJWYHI Ta TEKCTOBI MPOIECOPH,



€JICKTPOHHI JTA0OpaTOpPHI JKypHAJIW JOUUILHO BHUKOPHUCTOBYBATH 3a YMOBU 3aCTOCYBaHHS
BignoBiaux IKT onpaitoBanHs Ta mpe3eHTaIlii mepediry ta pe3yabTaTiB JOCHTIHKESHHS.

M3 ona 3axonnBaHHA YK 3anucy
Bigeo, aygio Towo

nabopaTopHikypHanu
TEKCTOBI Npouecopwu
M3 mogentoBaHHSA isUUHKX Npouecie

BipTyaneHi nabopaTopil

TabnuuHi npouecopu

il

15 20 25 30 35 40 45

Puc. 2. 3acobu IKT onsa ¢ixcysanns nepebizy 0ocniodxcenns

[13 wMopnemoBaHHs (I3WYHHUX MPOLECIB Ta BipTyalbHI J1aboparopii AOLUIBHO
BUKOPHCTOBYBATH HAacaMmIlepe]] sIK JDKEpeNno NaHUuX Ui 3aXOIUToBaHHS BiamoBimaum [13.
Kpim toro, 6inbmicts I13 MonentoBanHs (pi3MUHUX NMpOLECIB Ta BIpTyalbHUX JabopaTopii
HAJAI0Th MOJXKIIUBICTh aBTOMATHYHOTO 30€pPEKCHHS 3MIHM IapaMeTpiB MpPOIEeCy, M0
MO/JICIIIOETHCSL, JJ1s1 OJAIBIIOTO ONPAIOBAHHS.

Haii6inpm npugatHuMu 17151 opMyBaHHS 34aTHOCTI KopucTyBaTucs 3acodbamu IKT mms
MOJICJIIOBaHHS, Ha JOYMKYy ekcrepTiB (puc. 3), e: II3 MonemtoBaHHA (Di3MUHMX NPOLECIB,
BipTyasibHi J1abopaTopii Ta CHCTEMH KOMIT IOTEpHOI MaTeMaTHkH. JlomoMiKHMHU 3acobamu
Oynu BM3HAYEHI MOBU HIporpaMmyBaHHs Ta 0i0iiorexu, TaOnuuHi mpouecopu Ta I13 mms
3aXOTUTIOBAHHS UM 3aITUCY BiJICO, ay/Iio TOIIO.

M3 onga saxonnBaHHA YK 3anucy
Bigeo, ayaio Towo

M3 MogentoBaHHA disUUHKX Npouecis
BipTyaneHi nabopaTtopil

MOBU NporpamyeaHHs Ta 6ibnioTeku
CUCTEMM KOMM'IOTEPHOT MaTEMaTUKK

TabnuuHi npouecopwu

IlllF

15 20 25 30 35 40 45
Puc. 3. I13 popmysanns 30amunocmi kopucmysamucs 3acooamu IKT 0ns modenioeanmus

Posrnsimaroun maHy KOMIETEHTHICTh SIK Pe3y/ibTaT MPOIeCy HAaBYaHHS BUKOPHUCTAHHIO
BignmoBigHUX 3aco0iB IKT mis 3miiiCHEHHS MOJICIIOBaHHS, BHOKPEMHUMO CITUTbHI CKJIAIOBI,



HasBHI B 00paHuX ekcriepramu 3acobax (kpim [13 mis 3aXorumroBaHHS Y 3aMKCy Bileo, aydio
TOIIO), III0 MOXYTh OYTH 3aCTOCOBAHI y MPOIECi iX ONmaHyBaHHS:

1) moxkymenramiss 3 BukopuctanHs IKT € OCHOBHMM JDKEpeloM BIIOMOCTEH Ipo
Croco0M 3aJaHHs HapamMeTpiB MoJeli, MiATPUMYBaHI METOIU MOJENIOBAaHHS Ta CIOCOOU
MOIaHHS TIepeOiry Ta pe3yybTaTiB MOACIIOBAHHS;

2) mpukiIagy Mojesel, po3pobieHNX 13 BUKOpUCTaHHAM onanoByBaHoro IKT, MoxyTh
OyTH BUKOPHUCTaHI JJis MOOYI0BU MOMIOHUX MOeNed abo MOCHTIKeHHs] Ha TOTOBIM Mozemi
MOYJIMBOCTEH CepelOBHILA MOACTIOBAHHS.

3a HaAsABHOCTI, MOXYTh OyTH BHKOPHUCTAHI TaKOXX 3acoOM aBTOMaTH3aIil ik 13
MOJICIIIOBAHHS (30KpeMa, T. 3. «MalCTpuU», y SKHUX HPOMOHYIOThCS HaOOpH Hi0paHuX
eKCIIepTaMHU IMapaMeTpiB MOICIICH).

Bukopucroytoun I3 ans 3axomiioBaHHS YW 3amucy BifI€O, ayAio TOIIO, MOXHA
CTBOPIOBATH MYJIbTUMEIIHHI JeMOHCTpaIlii Bukopuctanus 3aco0iB IKT mis moxemoBaHHSI.

Ouinroroun npunaTHicTe pizHuX 3aco6iB IKT mist popmyBaHHS 31aTHOCTI MPOBOIUTH
00YMCITIOBAJIbHI eKCHEpUMEHTH (puc. 4), eKClepTH BUOKPEMHJIU CHUCTEMH KOMII IOTEpHOI
MaTeMaTHKHU Ta TaOJIM4YHI MpouecopH sk mposinHi, a [13 monemoBanHs (i3MYHUX MPOLIECIB,
MOBH TporpaMmyBaHHs Ta 0i01i0Teku, BipTyanbHi snabopatopii, [13 ang 3axorumroBaHHS YU
3anucy BiJieo, ay/1io TOIIO Ta JJAOOPaTOPHI KypHAIH SIK JTOTIOMKHI.

M3 anga saxonnBaHHA YKM 3anuncy -
Bigeo, ayaio Towjo

nabopaTopHixypHanu -

M3 mogentBaHHA isMYHUX NpoueciB

BipTYyanbHi nabopaTopil

MOBW NporpamMyeaHHA Ta 6ibnioTeku

CUCTEMMU I{OMI'I'IOTepH ol MaTeMaTWKX

TabnuuHi npouecopwn

15 20 25 30 35 40 45
Puc. 4. 3acoou IKT ¢popmysanusa 30amuocmi npogooumu 00YUCTIOBANbHI eKCNePUMEHMU

MetonnyHi 0coOIMBOCTI BUKOPUCTAHHS TAaOJIMYHUX MPOLECOPIB K 3ac00y PO3BUTKY
IHTENEKTyalbHUX 3A10HOCTeH Yy4HIB y HpoQUIbHOMY HaBYaHHI (I3MKH OOIPYHTOBaHI
1O. B. €ukano [1]. Ha xopucte BuKOpucTaHHS 1boro kiacy II3 roBopuTh Takox HOro
HOLIMPEHICTh Ta TOW (PAKT, 10 BiH IIMPOKO BUBYAETHCA B IIKIJIBHOMY Kypci iHPOpPMAaTUKU Ta
ICHYIOTb CTBOPEHI1 JUIsl BITYM3HSAHOI CUCTEMU OCBITHU MOCIOHUKHU 3 KOMIT IOTEPHOTO (DI3UYHOTO
MOJIETTFOBaHHS 3ac00aMM eIEKTPOHHUX Tabuilb [16].

. O. TemnmuupbKUil BKa3ye, M0 BUKOPUCTAHHS TAOJMYHUX MPOIIECOPIB /ISl TIPOBEICHHS
00YMCITIOBAIBHUX E€KCIIEPUMEHTIB € HE 3aBXK/IU JOLUUIBHUM: TakK, MPH PO3B’sA3aHHI 3a/1a4, 110
nepeadavaroTh OPraHi3alliio MUKIIB 3 BEJIMKOK KUIBKICTIO TIOBTOPEHB, OpraHi3allisi BEITUKHX
MacHMBiB JaHMX BHUKJIMKA€ 3HAYHI YTPYAHEHHS, M030aBIsA0YM KOPUCTYBaua 3MOTH
MPOCTEXKUTH JIMHAMIKY 3MIHM 3Ha4eHb OyAb-sKOI BEIMYMHU. TabMW4HI TPOLECOPH €
HEeMPUAATHUMHU IS 3a/1a4, 110 BUMAraroTh Bi3yallizallii MOTOYHHUX CTaHIB 00’ €KTY (IIpolecy)
— Taki 3a7a4i JOIIIFHO PO3B’SI3YBATH 3 BUKOPUCTAHHSM CEPEJOBHII, CTBOPEHUX HA OCHOBI
MOB IIpOrpaMyBaHHs BUCOKOT0 piBHS [16], 30kpema — cucTeM KOMIT I0TEpPHOT MaTEMAaTUKH.



VY cuctemax KOMIT IOTEPHOT MaTEeMAaTHKU Peajli30BaHO IMUPOKUHA CIIEKTP MaTEeMaTHYHUX
abcTpakuiii Ta Al HaJ HUMH, IO BHKOPHCTOBYIOTHCS y MPOIECI MOJENIIOBAHHS, TOMY
BUKOPHUCTAHHA iX SK CepeloBHUINA ISl MPOBEIACHHS OOYMCIIOBAIBLHOTO EKCIEPUMEHTY SK
CKJIQJIOBOI IPOIIECY MOJENIOBAHHS € JOUUIBHUM Ta TAaKUM, IO BIAMOBIJA€ MPU3HAYCHHIO
naHoro kiacy I13.

Bukopucranas MOB mporpamyBaHHs Ta 010710TEK ISl IPOBEACHHS OOYUCIIOBATBHUX
EKCIIEPUMEHTIB CXOK€ Ha BUKOPHCTAHHSA /IS THUX K€ IJIed CHCTeM KOMII IOTepHOL
MaTeMaTHKH. AJie MOBH MporpamyBaHHsS Ta OiONIOTEKHM TMOPIBHAHO 3 CHUCTEMaMU
KOMIT FOTEPHOI MaTEMaTHKH € MEHII CIeIiai30BaHUM 3aCO00M Ta MAarOTh OUIBIINN «IIOPIT
BXO/DKEHH:». ToMy, 3a OI[iHKaMH €KCIIEpPTiB, BOHU € JIMIIE JOJATKOBUM 3aCO00M.

[lepexin Big BUKOpPUCTAHHS TAOMUYHMX MPOLECOPIB A0 MOB MpPOrpaMyBaHHS Ta
010110TeK Haga€e P HOBUX MOXIJIMBOCTEH: 1) rpymyBaHHs MOMIOHMX MiXK cOOOI0 3MIHHHX Y
MacuBH; 2) TocyiadaeHHs 00OMEKEHb Ha KiIBKICTh 1Tepalliid Ta KUIbKICTh 3MiHHUX; 3) rpadiuna
iHTepHpeTanis JMHAMIKKA MOJIeNIi B IPOLIECi 00UMCIIIOBATILHOTO eKCIIEPUMEHTY.

Sk II3 wmoxpemtoBaHHs (Hi3WYHUX TMPOIECIB, TaKk ¥ BIpTyalbHI JabopaTtopii €
CepeIOBUIIAMHU JUISI TPOBEACHHS OOYHMCIIOBATHHUX EKCIIEPUMEHTIB. AJie y BipTyalbHHX
naboparopisix Iei Mmpolec € MPUXOBAaHUM BiJl KOPUCTyBaua, yepe3 mio aanuid kiac I13, Ha
OYMKY €KCHepTiB, € 3HAa4yHO MEHII NpPUIATHUM I BUKOHAHHS OOYHCITIOBAIBHUX
eKCIepuMeHTiB, Hixk [13 MoaentoBanHs Bi3MUHUX MPOIIECIB.

JlaboparopHi KypHAJIM TPH TPOBEIACHHI OOYMCITIOBAIBHUX CKCIEPUMEHTIB €
JOTIOMIXXHUM 3aCO00M, BUKOPHUCTaHHS SIKOTO HAJa€ YYHSM MOKJIHMBICTH JTOKYMEHTYBaTH
nepebir Ta pe3yabTaTH OOYMCIIOBAIBHOTO EKCIIEpHUMEHTY. 3a gomomororo [13 s
3aXOIUTIOBAHHS 4YM 3alUCy BiJe0, ayai0 TOIIO MOXXHA CTBOPIOBATH MYJIbTUMEIiiHI
neMoHcTpamii  BukopuctanHs — 3aco0iB IKT  anmsg  mpoBemeHHS — OOYMCITIOBAIIBHHUX
€KCIIEPUMEHTIB, XOIy LIUX €KCIEPUMEHTIB TOIIO.

OnuTyBaHHS  ©KCIEpPTIB  TOKa3ajo, IO BCl JOCHIIHHUIBKI  KOMIIETEHTHOCTI
CTapUIOKJIACHUKIB Y mpodinsHOoMY HaBuaHHI (i3uku € IKT-minpumanumu. ToOTO, HA AYMKY
excneprtiB, BukopuctanHs 3acob0iB IKT e cyrreBum ¢akTopom (opMyBaHHS KOXKHOI 3 IHX
4OTUPHOX KoMmmeTeHTHOCTel. [IpoBiaHi xmMapo opieHToBaHi 3acobu IKT popmyBaHHS KOXKHOI
JOCTIAHUIIBKOT KOMIIETEHTHOCTI YYHIB Ha [JISUIbHICHOMY €Talll HaBYaJIbHOIO (PI3MYHOTO
JOCTIIKeHHS Mo/1aHo y Ta0u. 1.

Taoauns 1
Ilpogioni 3acoou IKT ¢popmyeannsn
00CNIIOHUYbKUX KOMNEMEHMHOCmell CIapuioKIaCHUKIE 3 (i3uKu
Ha 0iANbHICHOMY emani HA6UAIbHO20 Pi3UUHO20 O0CIONHCEHH

OCJIIIHHIbKA

Aocaiatiu . 3acoou IKT
KOMIIETEHTHICTh

3/1aTHICTh BUKOPUCTOBYBATH BIpTYyasbH1

BUMIpPIOBAJIbHI NPHJIAAN ngabopaTopii

3/1aTHICTh KOPUCTYBAaTUCS
3aco0amu IKT s dikcyBanHS
nepebiry AoCiHKeHHS

[13 g 3axoIuIroBaHHs 4y
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A pucety [13 moaentoBaHHs |BipTyalbHI , .
s3acobamu IKT mia . iy KOMII IOTEPHO1
(h13UIHUX MPOIIECIB|TabopaTopii
MOJICTTFOBAHHS . MaTEeMaTHKU

CHCTEMH
KOMII IOTEPHOI1
MaTeMaTHKHU

3IaTHICTh MPOBOJIUTH
00YHCITIOBANIbHI €KCTIEPUMEHTH




BucHoBku.

Ha 06a3i onutyBaHHs excrnepTiB Oyno BHM3HAYEHO NPOBIAHI Ta JOMOMDKHI XMapo
opientoBani 3acobu IKT ¢opMyBaHHS TOCTIAHUIIBKIX KOMIIETCHTHOCTEH CTAPIIOKIACHHUKIB Y
npodinbHomy HaByaHHi (izuku. [IpoBigaumu 3acobamu IKT dopmyBanHs mociiTHUIBKUX
KOMITIETCHTHOCTEH CTapIIOKIACHUKIB Ha MJiSUIbHICHOMY eTami  (I3UYHOr0 HaBYAIBHOTO
JOCTIPKeHHS eKCIIePTH Ha3Ballv Taki kiacu [13:

— TaOJIMYHI MPOIIECOPH;

— CHUCTEMH KOMII IOTEPHOT MaTeMaTHKH;

— BIpTyaJIbHI J1abopaTopii;

— 113 MmozxentoBaHHs (Pi3UUHUX MPOIIECIB;

— I13 15t 3aXOIUTIOBAHHSI UM 3aIUCY BiJI€O, ay/Iio TOIIO.

CrnHcoK BUKOPHCTAHOI JiTepaTypu

1. €ukano 10. B. Po3BuToK iHTENEKTyalbHUX 34I0HOCTEH CTApIIOKIACHHKIB Y HpoLeci HaBYaHHS (Pi3HKH
3aco00aMu KOMIT IOTEpPHOTO MOJICIIOBAHHS © JTUC. ... KaHAWAATa Meaarorigaux Hayk : 13.00.02 — teopis Ta
MeToAnKa HaB4aHHSA (Ppizuka) / €ukano FOmis BomonumupisHa ; MiHICTEpCTBO OCBITH i HAYKH, MOJIOI Ta
cnopry Ykpainu, Hamionansauii meparoriuauii yHiBepcutet imeni M. I1. Iparomanosa. — K., 2012. —
279 c.

2. Kyx FO. O. [HocmigHumbka KOMIETEHTHICTH Yy MEXaX KOMIT'IOTEPHO OpIEHTOBAHOI IisSUTBHOCTI
crapmokinacauka / Xyk 1O. O. // AHoroBaHi pe3ynbTaTh HayKOBO-HOCHiZHOI podoTu IHCTHTYTY
nenaroriku HAITH Ykpainu 3a 2012 pik : HaykoBe Bunanus / [Hctutyt neparoriku. — K., 2013. — C. 89-
90.

3. Mep3nukin O. B. /lo BU3HaueHHS MOHATTS «JOCHIIHUIBKI KOMIETEHTHOCTI CTapIIOKIACHUKIB 3 (i3UKU»
/ Onexcanap Mepainukin // HaykoBi 3anucku / MiHicTepcTBO OcBiTH 1 Hayku Ykpainu, KipoBorpaacekuii
Jiep>)KaBHUM nenaroriyHuid yHiBepcuteT iMeHi Bonogumupa Bunnnuenka — Kiposorpaz, 2015. — Bumyck
7. — Cepis : [Ipobiemu MeToauKu (Hi3MKO-MaTeMaTHYHOI 1 TexHoJoriuHoi ocBitu. Yactura 2. — C. 192-
197.

4, Mep3amukia O. B. Jocmigaunipki IKT-koMOeTeH Il cTapoIoKIacCHUKIB Y mporeci mpodiTbHOro HaBYaHHI
¢isuku [Enextponnuit pecypc] / Mep3nukin Omnekcanap BomogmvupoBuda // Ilemarorigni oOpii :
CIEIBHITYCK 3a MaTepialaMi HayKOBO-TIPAKTHYHOI 1HTEpHET-KOH(epeHIil 3 mpodmemu «lH(popMmariiHi
TexHoJorii B HaBuanmbHOMY mporeci 2014». — 2015. — Ne 2 (80). — C. 48-51. — Pexum moctymy :
https://drive.google.com/file/d/0BzXzAlavBKWxbW5NY 2w1Q3UOWnM/view.

5. Mep3nukin O. B. JlociiTHUIIBbKI KOMIETEHTHOCTI 3 (Di3UKH CTapIIOKIACHHUKIB: CTPYKTYpa, PiBHI, KpUTEPil
chopmoBanocti / O. B. Mepsnukin // 306ipHuk HaykoBux mnpaub Kawm’sueub-Iloainbcbkoro
HalioHaIbHOTO yHiBepcutetry. Cepist nemaroriuna / [penkon. : I1. C. Aramanuyk (T0JI0Ba, HayK. peil.) Ta
in.]. — Kam’stenp-Iloainechkuit : Kam’siHenb-I1ogiibChKUi HALIOHATBHUNA YHIBEPCUTET iMeHI IBaHa
Orienka, 2014. — Bun. 20 : VYnopaBmaiHHA SKICTIO MIATOTOBKH MaiOyTHHROrO BuMTeNs (Pi3UKO-
TexHoJoriyHOoTro Tpodimo. — C. 42-46.

6. Mepsmukia O. B. JlocnmigHUIBKI KOMIETEHTHOCTI 3 (i3MKM YYHIB TPOQITPHUX KIACiB y CHUCTEMI
MDKIIpeIMETHAX KoMneTeHTHocTer / Mep3anukin O. B. // 36ipauk matepianis [ BeceykpalHChKOi HAYKOBO-
npakTuaHOI KoH(pepeHmii Momonux yaeHux «HaykoBa mononp-2013» / 3a 3ar. pexn. mpod. bukosa B. 1O.
ta Cripina O. M. — K. : [IT3H HAIIH Ykpainaun, 2014. — C. 90-94.

7. Mepsznukia O. B. JlocmigHuibKi KOMIIETEHTHOCTI CTapuIOKIacHUKIB 3 (isuku / Mepsnukin O. B. //
3aco0u i TEXHOJIOTI] Cy4yacHOI'0 HaBYaJIbHOTO cepenoBuIla. [IpucBsuyeThes 85-piudro 3 THSI HAPOIHKEHHS
KoBasnpoBa IBana 3axapoBuua : Marepiali HayKoBO-TpakTH4HOI KoH(epeHuii, M. Kipoorpan, 22-23
tpaBHs 2015 poky / MinictepcTBo OcBiTH 1 Hayku Ykpainu, KipoBorpa cbkuil iep»aBHUi Me1aroriaHui
yHiBepcuteT iMeHi Bonoanmupa Bunnnuenka, ITHCTUTYT iHGOpMaIiHHIX TEXHOJIOTIH 1 3aC00IB HaBUaHHS
HAIIH VYkpainu, ['omenbchkuii nepkaBHuid yHiBepcuteT iMeHi ®@. Cxopunu, ['py3MHCHKHMI TeXHIUHHIA
yHiBepcureT, KipoBorpaacekuit OIIIIO imeni Bacwist CyXOMIMHCBKOTO ; BIATIOBITaMBHUNA PENAKTOP :
C. I1. Benmnuxo. — Kipoorpan : Exckmoszns-Cucrem, 2015. — C. 135-136.

8. Mepzmukin  O. B. 3acobu iHpOpMaliiHO-KOMYHIKAIHHIX TEXHOJIOTIH MIATPUMKH HaBYAIBHHUX
JOCHKeHb Yy TpodinbHOMYy HaBuaHHi ¢isuku [Enextponnuii pecypc] / Mepanukin Ornekcanup
Bononumuposuy, Mepanukin I1aBino Boixoanmuposuu // Indopmartiitai TexHosorii i 3acoOn HaBYaHHS. —

2015. - Tom 48. - N 4. -  C 58-87. —  Pexum JOCTYITy
http://journal.iitta.gov.ua/index.php/itlt/article/download/1268/944.
9. Mep3znukin O. B. HaBuansHi nocnimkeHHs y Kypcei Gi3uxu mpodiibHOT MIKOIH: KOMIETEHTHICHUH TTiIXi]T

/ O. B. Mepanmukia // 30ipHuK HaykoBHX mpamb. I[lemaroriuni Haykw / [pemakiiiiHa KoJeris.
bap6ina €. C. (BianoBiganbHuii penaxkrop) ta iH.]. — Xepcon : X1V, 2014. — Bunyck 66. — C. 157-163.



10.

11.

12.

13.

14.

15.

16.

17.

Mepanmukin O. B. Hacrynsicth Ta HemepepBHICTh ()OPMYBaHHS JOCHIIAHUIBKHX KOMIIETEHTHOCTEH
CTapIIOKJIACHHUKIB Ta CTY/AEHTIB y HaB4yaHHi Qizuku / Onekcannp Mepsnukin, FOmnis €ukano // Haykosi
3amuckd / MiHiCTepcTBO oOcBiTH 1 Haykum Ykpainw, KipoBorpaiacekuil nepaBHHH TenaroriqHui
yHiBepcuteT iMeHI Bomomumupa Buaamuenka — Kiposorpan, 2014. — Bumyck 6. — Cepis : [Ipobmemu
METOAMKH (Hi3MKO-MaTeMaTHYHO]I 1 TexHoorigHoi ocBiTH. Yactuna 2. — C. 81-86.

Mep3znmukia O. B. Cucrema mOCTiZHUIIBKAX KOMIIETEHTHOCTEH 3 (ismku y4HiB ctapmoi mxomu / O. B
Mep3anukid // YipaBiiHHS SKICTIO MIATOTOBKH MaifOyTHROT'O BUUTENS (DI3HKO-TEXHOJIOTIYHOTO MIPOQLIIO :
30ipHHK MatepianiB MikHapomHoi IHTepHeT-KOH(epeHHii / MiHicTepcTBO OCBITH i1 HayKu YKpaiHH,
Kam’strenp-Tloainschkuil HallioHATBHUHN yHIBepcuTeT iMeHi IBana Orienka ; [peakodn. : I1. C. Atamanuyk
(romoBa, Hayk. pen.) Ta iH.]. — Kam’suerp-Ilonineebkuii : Akcioma, 2014, — C. 34-35.

Mep3nukin O. B. ®opmyBaHHS JOCHIAHUIBKUX KOMIETEHTHOCTEH 3 (i3uku B ymoBax npodiabHOTO
HaByaHHS [EnexrponHuii pecypc] / Mepanukin Onekcanap Bomonumuposuu // 3BiTHa HaykoBa
KoH(epeHwis [HCTUTYTy iHpOpPMaIIHHIX TeXHOJOTiH 1 3aco0iB HaBuanHs HAIIH Ykpainu. 19 Gepesns
2015 p. : marepianu HaykoBoi KoH(epeHuii / HamioHaneHa akanemis nenaroriyHux Hayk YKpaiHu,
IHCcTUTYT iHMOpMamiHUX TeXHONOTIH i 3aco0iB HaBwaHHA. — K. : [IT3H HAIIH VYkpaiaun, 2015. -3 ¢c. —
Pexxum moctymy : http://confl.iitlt.gov.ua/Images/Files/Merzlykin_Zvit-conf_98_ 1426508551 _file.doc.
Mep3znmukia O. B. Xmapo opieHTOBaHI €IeKTPOHHI OCBITHI pecypcH HMiATPUMKH HAaBYAIBHUX (I3WIHUX
nmociimkeHs [EnextponHnit pecypc] / Mepsnukin Omnekcannp Bomommmuposna // Iadopmariiiai
TexHoiorii i 3acobm HaBwaHHsA. — 2015. — Tom 49. — Ne 5. — C. 106-120. — Pexxum pmoctymy :
http://journal.iitta.gov.ua/index.php/itlt/article/download/1269/956.

[MosicHroBanpHa 3amucka // 30ipHMK mporpam 3 mNpoQUIBHOTO HABYAHHS ISl 3arajlbHOOCBITHIX
HaByaJbHUX 3aKiajiB. disuka Ta actponomis. 10-12 kiacu. — Xapkis : Ocnosa, 2010. — C. 3-19.

Ipo 3aTBepmxenns Konrenii mpogineHOro HaBYaHHA y crapiiiii mkomi : Hakas Ne 1456 [Enexrponnuii
pecypc] / MinicrepctBo ocBiti 1 Hayku Ykpainu. — K. — 21 xoBtHs 2013 p. — 14 ¢. — Pexxum gocrymy :
http://www.mon.gov.ua/files/normative/2013-11-08/1681/1456.doc.

Temmupkwii [. O. EneMeHTH KOMIT I0TEpHOTO MOJISITFOBAHHS : HaBYaIbHUN NOCiOHUK / 1. O. TemmubKuii.
— Kpusnii Pir : KTV, 2010. — 264 c., i

Xamans /[I. P. Kommbtoteps! B husnke: obummii 0630p [Dmekrpornstii pecype] / . P. Xamann // Ycenexu
¢usnueckux Hayk. — M. : @msnmdeckmiit uHCTUTYT M. 1. H. JleGeneBa PAH, urons 1984. — T. 143,
BhIIL. 2. — C. 239-256. — Pexxum noctymna : http://ufn.ru/ru/articles/1984/6/c.

References
Yechkalo, Yu. V. (2012). The development of pupils” intellectual abilities in learning physics by the tools
of computer simulation. Kyiv (in Ukr.)
Zhuk, Yu. O. (2013). Research competency within the computer oriented activity of high school student.
Anotovani rezul'taty naukovo-doslidnoi roboty Instytutu pedahohiky NAPN Ukrainy za 2012 rik
(Annotated results of scientific investigations of the Institute of Pedagogics of NAPS of Ukraine for the
2012 year : scientific publication), 89-90 (in Ukr.)
Merzlykin, O. V. (2015) To the definition of term «high classes students research competencies in
physics». Naukovi zapysky (Scientific notes), 7, 192-197 (in Ukr.)
Merzlykin, O. V. (2015) High school students research ICT competencies in profile learning physics.
Pedagogichni obrii (Pedagogical horizons), 2 (80), 48-51. Retrieved from
https://drive.google.com/file/d/0BzXzAlavBKWxbW5NY 2w1Q3UOWnM/view (in Ukr.)
Merzlykin, O. V. (2014) Research competencies in physics of secondary school pupils: structure, levels
and criteria of formation. Zbirnyk naukovykh prats' Kamianets'-Podil's'koho natsional'noho universytetu.
Seriia pedahohichna (Collection of scientific papers Kamianets-Podilsky lvan Ohienko National
University. Pedagogical series), 20, 42-46 (in Ukr.)
Merzlykin, O. V. (2014) Profile classes students research competencies in physics in the system of
interdisciplinary competences. Zbirnyk materialiv 1 Vseukrains'koi naukovo-praktychnoi konferentsii
molodykh uchenykh «Naukova molod'-2013» (Collection of materials of the First Ukrainian scientific
and practical conference of the young scientists «Scientific youth — 2013»), 90-94 (in Ukr.)
Merzlykin, O. V. (2015) High classes students research competencies in physics. Zasoby i tekhnolohii
suchasnoho navchal'noho seredovyscha (Tools and technologies of modern learning environment), 135-
136 (in Ukr)
Merzlykin, A. V., Merzlykin, P. V. (2015) The tools of information and communication technologies for
learning researches support in profile physics learning. Informacijni tehnologii i zasoby navchannja
(Information  technologies and learning tools), 48 (4), 58-87. Retrieved from
http://journal.iitta.gov.ua/index.php/itlt/article/download/1268/944 (in Ukr.)



9. Merzlykin, O.V. (2014) Educational research in physics course specialized schools: competence
approach. Zbirnyk naukovykh prats'. Pedahohichni nauky (Collection of scientific papers. Pedagogical
sciences), 66, 157-163 (in Ukr.)

10.  Merzlykin, O. V., Yechkalo, Yu. V. (2014) Succession and continuity of forming high classes students
research competencies in learning physics. Naukovi zapysky (Scientific notes), 6 (2), 81-86 (in Ukr.)

11.  Merzlykin, O. V. (2014) System of high classes students research competencies in physics. Upravlinnia
yakistiu pidhotovky maibutn'oho vchytelia fizyko-tekhnolohichnoho profiliu (Quality preparation
management of the future teacher of the physical and technological field), 34-35 (in Ukr.)

12.  Merzlykin, O. V. (2015) Forming of physics research competencies in conditions of profile learning.
Zvitna naukova konferentsiia Instytutu informatsiinykh tekhnolohii i zasobiv navchannia NAPN Ukrainy
(Accounting science conference of Institute of Information Technology and Learning Tools of NAPS of
Ukraine), 3 p. Retrieved from http://conf.iitlt.gov.ua/Images/Files/Merzlykin_Zvit-
conf_98_1426508551_file.doc (in Ukr.)

13.  Merzlykin, O.V. (2015) Cloud educational resources for physics learning researches support.
Informacijni tehnologii i zasoby navchannja (Information technologies and learning tools), 49 (5), 106-
120. Retrieved from http://journal.iitta.gov.ua/index.php/itlt/article/download/1269/956 (in Ukr.)

14.  The collection of profile education programs for secondary schools. Physics and Astronomy. 10-12
classes (2010). Kharkiv: Osnova (in Ukr.)

15.  The approval of the Concept of profile education in high school. Decree #1456 (21.10.2013). Ministry of
Education and Science of Ukraine. Retrieved from http://www.mon.gov.ua/files/normative/2013-11-
08/1681/1456.doc

16.  Teplyts'kyi, I. O. (2010) Elements of computer simulation. Kryvyi Rih: KDPU (in Ukr.)

17. Hamann, D. R. (1984) Computers in Physics: an Overview. Physics-Uspekhi, 143 (2), 239-256. Retrieved
from http://ufn.ru/ru/articles/1984/6/c (in Rus.)

MERZLYKIN O.,
Head of Section “Physicist Inventor”, Humanitarian and Technical Lyceum No. 129, Kryvyi Rih

CLOUD-BASED ICT TOOLS OF FORMING HIGH SCHOOL STUDENTS’
RESEARCH COMPETENCIES IN PROFILE PHYSICS LEARNING.

Abstract. Introduction. Possible way to solve the problem of forming high school students’
research competencies in profile physics learning taking into account students’ individual needs and
abilities is ICT support (especially cloud technologies using) of physics learning researches. There are
a lot different types of ICT tools that are used in physics science researches. And each of them gives
different benefits in physics learning.

Purpose. Argued selection of leading and subsidiary cloud-based ICT tools of forming high
school students’ research competencies in profile physics learning based on expert interview.

Methods. Selection of cloud-based ICT tools of forming high school students’ research
competencies in profile physics learning occurs in two stages. The first of them is selection of tools
basing on analysis of the experience of using ICT tools for support of learning and science physics
research. The second stage is the separation of the most useful tools for learning purposes from all
tools that were selected at the previous stage. The way to perform the second stage is the analysis of
experts’ interviews.

Results. The classes of ICT tools of forming high school students’ research competencies in
profile physics learning are distinguished. Virtualization of these ICT classes creates the conditions
for using them by some cloud service model. That’s why we can consider these ICT tools as cloud-
based ones.

Conclusion. The leading cloud-based ICT tools of forming high school students’ research
competencies in profile physics learning at activity stage of physics researches are: spreadsheets;
computer mathematics systems; virtual labs; physical process modeling tools; software for capture
and recording video, audio, etc.

Keywords: research competencies, physics learning researches, cloud technologies, profile
physics learning.
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