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MODERNIZACJA SRODKOW DYDAKTYCZNE | FORMY
SAMODZIELNEJ PRACY STUDENTOW Z FIZYKI, OPARTA NA
WYKORZYSTANIE SERWISOW INFOGRAFIKI

Artykut jest poswiecony zastosowaniu infografiki jako metody
stworzenia materiatow dydaktycznych w nauczaniu studentow fizyki
na uczelnie pedagogicznej. Rozwazmy rodzaje infografiki. Podany
przyktady ich wykorzystania w klasie i w organizacji samodzielnej
aktywnoséci studentow. Narzedzia analizowane przez tworzenia
wysokiej jakosci infografiki w ramach przygotowan do sajeé
dydaktycznych.
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INDEPENDENT WORK OF STUDENTS PHYSICS-BASED m. _M/Cf_iafa
SERVICE USING INFOGRAPHICS Kociubiriskiego

(m. Kijow, Ukraina)

The article is devoted to the use of infographics as a method of imaging teaching material

in teaching physics students of pedagogical universities. Consider the types of infographics.

Examples of its use in the classroom and in the organization of independent activity of students.
The analysis tools to create high-quality infographics in preparation for the training sessions.
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MOAOEPHI3ALIA OUOAKTUYHUX 3ACOEBIB TA ®OPM OPIrAHI3ALIT CAMOCTIAHOI
POBOTU CTYAEHTIB 3 ®I3UKN HA OCHOBI BUKOPUCTAHHA CEPBICIB IHOOIPA®DIKU

Cratta npuceBaYeHa 3aCTOCYyBaHHIO iHorpadikm sk ogHOro 3 MeToAiB Bidyanisauil
HaBYanbHOro maTepiany B Mpoueci HaB4YaHHA i3VKU CTYAEHTIB nejaroriyHux yHiBepcuTeTiB.
PosarnsHyto tvnu iHorpadikn. HasegeHri npuknaan i 3acToCyBaHHA Ha 3aHATTAX i B opraHisauii
CaMOCTINHOT AiAnbHOCTI cTyAeHTiB. NMpeacTtaBneHnin aHania iHCTPYMEHTIB AN1S CTBOPEHHS AKICHOT
iHporpadikn B npoueci NiagroToBkM A0 HaBYarnbHUX 3aHATb.

Knro4yoei cnoea: iHporpadika, onaaktnyHi 3acobu, iHTepHeT-iIHCTpyMeHTapin, HaB4YaHHSA
di3nKK, CTPYKTYPYBaHHSA iHbopMaLlii, HABYaAHHSA CTYOEHTIB.

Baxnneor yMOBOK METOLMYHO rPaMOTHOrO NPOEKTYBaHHA HaBYanbHO-BUXOBHOMO NpoLuecy
3 i3MkM € CTPYKTYpyBaHHS | MNOOAHHA HaB4YanbHOI iHopmauii B AOCTYNnHOMY BUrAsgi.
MpaBunbHO odopMIeHi HaBYanbHi MaTepiany A4alTb MOXIMBICTb LUBUALLE | AKICHILLE BUBYMTK
Ta 3po3yMiTm obpaHy TemaTuKy 3aHATTA. HaoudHicTb, Bidyanisauis, CTpyKTypusauis 3aBxau
LLIMPOKO 3aCTOCOBYBANMCS i 3aCTOCOBYIOTLCS B OCBITi: OMOPHi cxeMu i Tabnuui, onepaTuBHi cxemu
Aih, ceMaHTU4YHi Ta penmMoBi MoAeni, AMAAKTMYHI HAo4Hi MOCiIOHMKKM, MeTannaH. OcTaHHIM
YacoM BMKIaZadi 3acTOCOBYOTb Npe3eHTauil, 9K HanbinbL NPOCTUR i WBKAKUIA cnocid 3ibpaTn
BCi HeobXiaHi MaTepianu B 0gHOMY Micui. Y LbOMYy BUMNaAKy BCA iHGOpMaUia y BUMNAAI TEKCTY i
306paxeHb po3buBaeTbCs Ha crnanaun. Takvi nigxig Hanbinblw egekTUBHUA Ha 3aHATTI, KoMK
Martepian noTpibHO nogaBaTh MOPUIMHO, NPU LbOMY KOMEHTYIUM KoxeH cnang. OpHak, onsg
NOBTOPEHHS!, OnpauloBaHHA MaTepiany abo Ons camMoOCBiTUM npe3eHTauii He € onTUManbHUM
3acobom. B ubomy Bunagky HeobxigHO BWKOPUCTOBYBATU Oinbll KOMMAKTHI i NpocCTi Ans
CNPUAHATTA 3acobu Bisyanisauii, WO rapMOHIMHO MOEOHYOTb BCO HeobxigHy iHdopmauio B
3po3yminomy i 3aeeplleHomy Burngagi. OcTaHHi OOCArHEHHA y cdepi IT-TexHonorin cnpuanu
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BMHUKHEHHIO Cy4aCHOro iHCTpyMeHTapilo Ans nogaHHs iHdopMaLii y CTPYKTYpOoBaHOMY BUIMsSai.
Mpuknagom Takoro iHCTpyMEHTapito € cepBicu ang po3pobku iHdorpadiku.

lMosiea cy4vacHoro IHTepHeT-iHCTpyMeHTapito  cnpusie po3pobui angakTudHux 3acobis
HOBOrO MOKOSIHHS, WO A€ NOWTOBX AN MOAEPHi3auil HaBYaHHSA, MiOBULLEHHSA MOro SIKOCTI Ta
pe3ynbTaTMBHOCTI. BnpoBamKeHHs enekTPOHHMX AWOAKTUYHMX 3acobiB HOBOrO MOKOMIHHA B
MEeTOOUYHY CUCTEMY HaBYaHHA 3aranbHoi (isnkm nepepbavae pauioHanisauito 1l CTPYKTypM i
3MicTy, MOAepHi3aLito (bopM Ta MeTOAiB HaBYaHHS.

Hapasi HaykoBi OOCMiIKEHHS, CNpAMOBaHi Ha BMBYEHHS PO3BUTKY 3acobiB Bidyanisauii B
cucteMi Mac-megia, Habynm ocobnueol akTyanbHOCTI. [MMTaHHA npoekTyBaHHSA BidyaribHO-
iHbopMauiMHMX Moaenen poarnsaHyTi B negaroriyHnx npausax C.B.ApaHosoi, A.A. Bepbuubkoro,
M.K. Mamappgawsini i TeopeTuka BidyanbHux pocnigxkeHb [bx. Mityenna [2,8]. lcTopuyHi,
TEXHOMOrYHi Ta MEeTOOMYHI acnekTM 3aCTOCyBaHHA XMapHWUX TEXHOSorn Ta TEexHOMOorin
Bidyanisauii 3okpema, gocnigxysann B.1O. bukos, O.M. MapkoBa, 3.C. Cengametosa, [1.Cirne,
A.M. C1prok, HO0.B. Tpiyc, H.B. KonHsk, C.I". NlutenHosa, O.B. MepanukiH, M.T1. Wuwkina Towwo.

OpHak, 3asHayeHi BuLWE AOCMIMKEHHA He BUMYEpPnyTb YCiX acnekTiB GaraTtorpaHHoi
npobrnemMm BUKOPUCTAHHS TEXHONOriM Bidyanisauii ana po3pobkn AMAAKTUYHMX 3acobiB Sk
BMKNagayamn, Tak | CTygeHTamu, a BMApPOOOBX [JOCMiMKeHb BuMmarawTb NoAansbLoro
BAOCKOHamNeHHs hopM, MeToAiB, NPUAOMIB IX 3aCTOCYBaHHS B HaBYarbHO-BUXOBHOMY MPOLECI.

Y 3B'A3Ky 3 UMM akTyanbHOK npobnemoto € po3pobka Ta npakTU4HE BMKOPUCTAHHS
ANOAKTUYHUX  3acobiB  HOBOro MOKOMIHHA 3 (Pi3VKM Ha OCHOBI BWKOPUCTaHHA CepBiciB
iHporpadiku.

AHaniz HayKoBO-MeTOAMYHOI NiTepaTypu 3acBiguvB, WO CbOroAHi HayKoBLi HamararTbCs
PO3BECTU MOHATTA «HAOYHUMY» | «BidyanbHUy. [ediHilia «HaodYHM» 3aBXaM O3Hadvana
OEMOHCTpaTUBHMIA, TOOTO B NMPOLIECI HABYaHHSA BUKNagad AEeMOHCTPYE roToBun O6'eKkT, SBuULLE,
Modenb Towo. A «BidyanbHu» nepenbadvae nogaHHsa y surnaai obpasy. |Hwumn crnosBamu, B
npoueci HaB4YaHHA BUKIagad MpornoHye OCMUCIUTK iHdopmMauiio i nogatu it y Burnsgi dirypu,
ob'ekTa, kapTuHKM. Cam npouec Bidyanisauii 3ropTaHHAM pPO3YMOBMX 3MICTIB B HAOYHWUIA 0bpas;
Oyay4n cnpuHaTUM, obpas moxe OyTM PO3ropHYTUA | MOXe CrnyryBaTu OMopo afeKkBaTHUX
pO3yMOBUX i MpakTU4HUX Ain [2]. BisyanbHe nogaHHa  CKMagHOI HaB4anbHOI iHdopMauil
3po3yMine, 3MIiCTOBHe, eCcTeTU4YHe i CTae BMMOroK CyvacHoCTi. IHdorpadika - ue rpadivyHun
cnoci® nogaHHa iHdopMauii, AaHnX i 3HaHb, METOK SKOro € LUBWMAKO i YiTKO nogatu cknagHy
iHdpopmauito. IHorpadika 3'aBunacs Ginblie 25 pokiB TOMY Ha CTOPiHKax 3apybiKHUX MacoBMX
nepiogn4Hmx BuaaHb. B ymoBax iHdopmauinHOT nepeHacudeHocTi 3'aBunaca  noTtpeba
MaKCUMMaribHO NaKOHIYHOrOo i WBMAKOro BMKIagy BENUKOro Macuey AaHux. Libomy crnipusie Takox
«eKpaHHa» KyrbTypa Cy4YacHOl MAnHU, SKka (OPMYETbCS B iH(popmauinHOMY CyChiNnbCTBI.
IHdorpacpika TpmBanuin Yac BBaXkanacs NpeporatMBOl0 MApKETUHIY i peknamu, ane B OCTaHHI
POKM BOHa CTana akTMBHO BMKOPUCTOBYBATUCS i SIK 3aCib HAOYHOCTI B HaB4aHHi. 3a 4OMOMOro
iHporpadikm MOXHa ACKpaBO i AOCTYNHO nodatu iepapxito abo npouec, MoxHa KOMGiHyBaTu
TEKCT, 306paxeHHs, rpadoiky i giarpamu. Takunm cnocib Bidyanisauii 4aHUX He nuLe nonerwye
nodaHHs cKragHoro maTtepiany, a n nigBuLLye nisHaBarbHYy MOTMBALiO CTyAeHTIB. IHdorpadika
CrpUsE He nNuLie CTPYKTYpOBaHOMY NMOAaHHIO Benukux obcaris iHpopmalii, ane i 6inbLw Hao4Hin
AeMOHCTpaUii cniBBigHOWEHHA npegMeTiB i dakTiB B 4aci Ta npocTtopi. Ha Haw nornsga,
iHorpadhika € CMHTETUYHOK POPMOL0 OpraHisadii iHdhopmauinHoro maTepiany, sika Bkno4vae, no-
nepwe, BidyarnbHi enemMeHTW, a no-gpyre, TEKCTU, SKi MOSACHIOKTb Li BidyarnbHi enemMeHTu.
OcHoBHa MmeTa iHdorpadiku - iHdopmyBaHHA Npo ByaAb-aKi npobnemu, asuLle, Npo psag dakTis.
OcHoBHa BigMIHHICTb iH(orpadiku Bif iHWWX BMAIB Bidyanidauii iHdbopMauii - 1T MeTadOopUYHICTb,
TO6TO Ue He npocTo rpadik, giarpama, nobyaoBaHi Ha OCHOBI GiNbLIOI KiNbKOCTI JaHuX, Ue
rpadik, B KU BCTaBrieHa BidyanbHa iHpopMauis, aHanorii 3 XuTTd, npegMeTn oBroBOpeHHst
TOLLO.

IcHye Tpu TMnK iHporpadikm:

- cTaTU4Ha - Han4acTile oauHOYHWA crnang 6e3 aHiMoBaHMx enemeHTiB. Lle HanbinbLu
NPOCTUI | pO3NOBCIOIKEHWNI BUA, iHGOrpadiku,;

- iHTepaKTMBHa - MICTUTb @HIMOBaHi enemMeHTU, KOPUCTyBaYi MOXYTb (B Tih YW iHLLIA Mipi)
B3aEMOLIATU 3 AvHaMiYHMMK faHumu. Llen Bug iHdorpadiknm gae MoXnuBICTb BidyanisyBaTtu
BinbLUy KiNbKICTb iHopMaLii B 0gHOMY iHTepdenci;
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- BigeoiHdorpadika - € KOpOTKMIA Bigeopsn, B SKOMY MNOEQHYIOTbCA o0pasu gaHux,
inocTpauii i AMHaMIYHUIA TEKCT.

Y HaBuaHHi iHporpadika Bigirpae Baxnuey pornb. IHdorpadika cnpsiMoBaHa Ha BidyaribHe
CMPUNHATTA | 3aKkpinneHHa obpasis, 3aAiloe 30poBy | acouiaTMBHY NaM'aTb cTyaeHTa. [NpaBunbHO
po3pobreHa iH(orpadhika € LUiniCHOW | 4iTKO CTpykTypoBaHok. BoHa 6asyetbcsi Ha
LeHTpanbHoOMYy rpad)iyHOMY eneMeHTi, HAOYHO AEMOHCTPYE METY BCI€l KOHCTPYKLi, | nuLwe noTiM
nfaBHO MNepeBOAMTb yBary Ha getani i HwaHcu. [ouinbHO Big3HauMTM CKNagHoLWi po3pobku
iHporpadikn Ak negaroriyHoro 3acoby. [lo-nepwe, HeobxigHa BpaxoByBaTWM MCUXOSIOMO-
negaroriyHi  OCHOBM  CMPURHATTA  iHPopMaLii, MOXNIMBICTb MNepeBedeHHs MaTepiany B
iHorpadiky; aHrmomMoBHUI iHTepdenc BiNbLLOCTI cepBepiB ANs CTBOPEHHA iHdorpadikn. Ons
po3pobKK sKICHOT iHdborpadiiku 3 HaBYasrIbHOK METOK NOTPIOHO BOMNOAITK IHCTPYMEHTapiem aons ii
po3pobKK, MNCUXONoro-nefaroriyHMMM  3HaHHSAMU, METOAMKOKD HaBYaHHA TOrO0 YW  iHLWIOro
npegmeTy, aHrMinCbKO MOBOK TOLLO.

lHorpadpika Ak oaMH 3 MeTodiB  Bidyanisauii  HaBYanbHOI  iHpopmauii  mMoxe
BMKOPUCTOBYBaTUCA Ha INeKUinHUX, nabopaTopHUX i NPaKTUYHUX 3aHATTAX OfS CTBOPEHHS
npobnemMHNX cuTyauin i opraHisauii edeKTMBHOI MNOLYKOBOI | CaMOCTINHOI AisNbHOCTI. AKTUBHY
y4yacTb CTyAEeHTa y CTBOPEHHI iHorpacpikv Ta HaB4YaHHA aHanisy iHdorpadivyHnMx Mogernen i cxem
- NepLUNA BaXXNMBUI acnekT 3aCTOCyBaHHS Bidyarisauil B HaB4anbHO-BUXOBHOMY MPoLECi.

HaBegemo npuknaguM okpemux TuniB iHdorpadikn, ki po3pobnaiTbCsa CTyaeHTamu i
BMKIagayamn kadpegpu isvkv i MeTOAMKM HaBYyaHHA @i3ukn BiHHWUBKOrO AepXaBHOro
negaroriyHoro yHiBepcuteTy 3 HaB4arbHOK MeTow Ta anpoboBaHi nig Yac HaBYaHHA 3ararnbHol
di3nkn B yHiBEpPCUTETI.

[ns po6otn 3 hi3anYHO TEPMIHOSIOTIEID Ta OCHOBHMMW MOHATTAMKU TEMU abo pO34iny Hamm
BMKOPUCTOBYETLCA Taka iHdorpadika sk xmapa cnis (TeriB). BoHa Bigobpaxae kno4oBi criosa
abo dpasu, Wo MICTATLCA BCepeamHi TEKCTOBOro pparmeHTa (Habopy AaHuX), 3a4akymn KOXXHOMY
3 HUX CBi po3Mip LWpKdTY 3anexHO Big 4YacToTW 3ragyBaHHA CcfioBa B TeKkcTi. B 4kocTi
camocCTinHOT poboTM 3 HaBYanbHUM MaTepiariom TemMu B MNPOLECi OnpautoBaHHA TEKCTOBOI
iHpopmauii HamMu NPOMOHYeTbCS, WO6 CTyOeHT CTBOPUB Xmapy criB 3 gaHol Temu i ymiB
oxapakTepusyBaTu YCi NOHATTH, SAKi BBIAWNAWM OO OaHOT XmMapwu cniB. BMKOHaHHA 3aBOaHHA
NnepeBipseTbCa Ha nNpakTUYHOMY 3aHATTi. BukopuctaHHA Takol Bidyanisauii gae 3mory
cucTemMaTmusyBaTu MOHATTEBUIM anapar, Kpalle 3anamM’sataTi OCHOBHI MOHATTS | TepMiHW, €
CTUMYINOM 151 3aCBOEHHSA Teopii Ta NigBULLEHHA MOTMBALiT 40 HaBYaHHS. [1ns CTBOPEHHS XMapu
CniB MOXHa ckopucTaTuca 0e3KowToBHUMMKU  IHTepHeT-cepsicamu, Hanpuknag WordCloud,
Tagxedo, Tagul.com ToLuo.

[na HaBYaHHA | BigNpaLloBaHHA YMiHb CTyOEHTIB CTPYKTypyBaTu HaByaribHy iHdopmadito,
AOMOBHIOBATK i Ta nogaBaTu y BUMALI CXEM MU BUMKOPUCTOBYEMO CepBIiCUM AN po3pobku
iHTeneKkTyanbHUX KapT (KapTW po3yMy, KaTu 3HaHb, MeHTanbHi kapTu). BoHu € edekTnBHuM
iHCTPYMEHTOM, sKMK Oyae OouinbHMM Mig Yac opraxisauii caMOCTINHOT OisNbHOCTI CTYAEHTIB:
nigrotoBka Ao NPaKTUYHOIO 3aHATTH, BWKOHAHHA CAMOCTIMHOT pPoOBOTM Hag NeKUinHUM
Martepianom, NiarotoBka OOMNOBIgENW, NMpe3eHTauin Towo. [ns CTBOPEHHA TakMX KapT MOXHa
ckopucTaTucsa 6eskoToBHUMU IHTepHeT-cepBicamu, Hanpuknag MindMeister, Mindomo Touo.

[na peanisauii npuHuMny ictopmamy nig 4ac HaB4yaHHA i3VKM OOUISIbHO O3HANOMMUTU
CTYOEHTIB 3 MOXIMBICTIO CTBOPEHHSA YacoBOI LWKanu (XpoHororii) Ha IHTepHeT-cepsicax,
Hanpuknag Dipity, Timeline, Timetoast Towo. Lle Tmn iHdorpadikn moxe OyTv BUKOpPUCTaHWUI
nig Yac BuBYeHHs Giorpadii BYEHOro AN CTBOPEHHS TMMYACOBOT LWKanu 3 HanbinbL BaXKMBUMM
nogisiMu MOro XWUTTS, HAYKOBMMMU BIOKPUTTAMM Towo. MoXHa CKacTu XPOHOMOriYHy LwKany 3
pisHMx nogin, ob'egHaHMX cCMiNbHOK Temot, Hanpuknag «dPyHoameHTanbHi gocnign 3
enekTpoanHamikmy», «lpoekTyBaHHs i po3pobka Tennosux mMawwmH» Towo. OKpiM MOXIMBOCTEN
nodaHHsa JaT i onucy nogim B PisHMX opmax uer Tun iHdorpadikn [ONOMOXe Kpalle
NpOAEeMOHCTPYyBaTK PO3BUTOK siBMLA abo npouecy B Yaci, NOPIBHATM OKPeMi YacoBi iHTepBanu,
BUSIBUTU 3B'A30K Mi>XK HUMW | NO3HAYNTUX KNKOYOBI NOAii.

Lle ogHum Tunom iHdporpadikn, SKMW MOXHa BMKOPUCTOBYBATW nNif Yac BUBYEHHSA
3aranbHoOro Kypcy isunkn, € iHdorpadiyHi iHTepakTUBHI Nnakatun, siki HagalTb MOXIUBICTb
BMKINagayeBi OeMOHCTpyBaTW HOBMM MaTtepian y HeTpaguuiviHii i rpaHWYHO Bi3yanisoBaHin
dopmi. Ha pobouyin obnacTi Moro MOXyTb po3miltyBaTuca Oyab-ski MynbTumegia 00’ekTu:
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cTaTW4Hi intocTpadii, adimauii, Tekct, crtatmyHi 3D mogeni, Taki 3D aHimauii Towo. [Ona
CTBOPEHHS (HTEPaAKTUBHOIO Mrakata MOXHa cKopucTaTucs Oe3KOLITOBHO IHTepHeT-cepBicamu,
Hanpuknapg Glogster, Prezi Towo.

3pYYHUM IHCTPYMEHTOM, 32 AOMOMOrO SIKOrO MOXHA Nerko i WBWAKO nnaHyBaTh 3axoawm,
cKragaTtu ONMUTYBaHHSA Ta aHKeTW, a Takox 30upatu iHwy iHpopmauito € Google ®opmu. dopmy
MOXHa NIgKMYMTM OO0 eNnekTpoHHOI Tabnuui Google, i Toai BignoBidi pecnoHAeHTIB ByayTb
aBTOMaTM4HO 36epiratncs B HiN. AKWO UA YHKUIA He BKMAOYEeHa, MOXIMBO BiAKPUTU MEHIO
“Bignosigi” i nepernsiHyT KOPOTKUIM 3MicT. POpMy MOXHa CTBOPUTK siK B MeHo Google [lncka, Tak
i B iCHYIOMIN eneKkTpoHHI Tabnuui. MNicna BignpaBky dopMu pO3NOYHETLCA 3anuc BiAMOBIAEN.

HagssnyanHO 3pydyHMM € Te, WO CTYAEeHTW, NPOMLIOBLUM TeCT, HaACuNalTb BiAMNOBiOb
BUKNagady Ha enekTtpoHHy agpecy Gmail, npuyomy Bignosigi dopmytoTbes y Tabnuuto, nicns
4YOro BMKNagday Moxe ferko i MpocTo nepesipuTw BiAnosiai cTygeHTiB. [Ans ctBopeHHa Google
dopmn  MOXHa ckopuctaTucsa 6e3kowToBHO IHTepHeT-cepBicamu, Y goaatky XK HaBegeHo
npuknagu pospobneHnx Hamm Google dopm.

Cepsic Wizer.Me pae MOXNMBICTb CTBOPKOBaTU iHTEPAKTUBHI poboyi apKyLum, siki MOXHa
BUKOPUCTOBYBATWN Yy OUCTAHUINHOMY HaB4YaHHi, ANs1 BUKOHAHHS AOMaLUHIX pobiT, ana pobotn B
ayauTopii Ha IHTepakTMBHIN Jowui. I[HTepakTMBHMI poboynii apkyLl ABnse cobo BeO-CTOPIHKY,
Ha SAKIK MOXHa PO3MICTUTW HaBYanbHUW MaTepian i Pi3HOro TUNY 3aBAaHHA AN CTYOEHTIB.
Hanpuknag, ue moxe 6yt Bigeo3obpaxkeHHs, TekcToBa iHopMaLlis, Ha OCHOBI SIKMX CTYAEHTH
BiANOBiAalOTb Ha 3anuUTaHHA | BUKOHYIOTb 3aBOaHHA. Y pobounid apkyll MOXHa [opasaTu
306paxkeHHa Ta pobuTn iX iHTEpaKTUBHUMMK, OO4AKOYM MITKM 3 TEKCTOM, FineprnoCcunaHHsaMMU,
NUTaHHAMMK, BikHAMX 4N BBeAEeHHs TekcTy. MoXHa fogaBaTtui npeseHTalii, po3MmilleHi B cepBicax
iHTepHeT, BukopuctoBytoun kog HTML. MutaHHa MoXyTb BGyTU TEKCTOBUMM, a MOXYTb OyTH Y
BUrNs4i ayaiogannis.

Buan 3aBaaHHS, SKi BUKOPUCTOBYIOTLCSA AN CTBOPEHHS iHTEPaAKTUBHUX POBOYMX apKyLUiB:
BiOKPUTE MMUTaHHSA; NUTaAHHA 3 BMOOPOM BIOMOBIAI; KOMEHTYBAHHS-OMUCKYCIS Ha 3agaHy Temy;
NOEOHAHHS TEeKCTY | MarntoHKy; 3’€dHaHHs 4YacTuH; Tabnuus; COpTyBaHHS, MasltoBaHHS.
IHTEPaAKTMBHI NUCTU MOXHa CTBOPIOBATW BNACHOPYY, a MOXHA BUKOPUCTOBYBATU BXE TOTOBI
poboTun.

3a JonoMOoror LbOro CepBiCy MOXHa CTBOpIOBaTM UikaBi AnOakTUYHI maTtepiann 3 6yab-
AKOT TEMU 3 BUKOPUCTAHHAM TEKCTY, BiAeo, ayaio, 300pakeHb, B TOMY YMCHi iIHTEpakTUBHUX [6].
[eTanbHa iHCTpYKUia Ans po3pobkn iHTEpaKTUBHUX NUCTIB NpeAcTasneHa Ha canTi http://www.it-
pedagog.ru/wizer-me.

EDpuzzle pae MOXnuBICTb CTBOPIOBATW iHTEPAKTMBHI OHMAaWMH-ypOKMW Ha OCHOBI Bideo-
GparmeHTiB. [1na UbOro Buknagad noBuHeH nigibpatun Bigeo, sike MOXHa 3anncati CamocCTiNHO,
imnopTyBatn, abo 3Hantm Ha EDpuzzle. lNMowykoBa cuctema nnatopmMu [a€ MOXIUBICTb
wykaTtn Bigeo Ha Youtube, Khan Academy, TED, i 6aratbox iHWKX pecypcax. [licna Toro, sk
BUBpaHO BigeO, MOXHA BUpi3aTh 3 HbOrO HeobXxigHWi dparMeHT, JogaTi OO BiAeo ronocoBOro
HaragyBaHHS, i CTBOPUTK Pi3Hi TUNKW 3anuTaHb, abo KOMEHTapi ki MOXyTb 3'ABNATUCA B BiAeO B
OyOb-AKNN MOMEHT.

Onsa Toro, wob nepernaHytTn Bigeo, cTygeHTaM HeobXigHO YBIMTW Ha canlT (eneKkTpoHHa
nowTa He 0bOB'A3KOBa, MOXHa BUKOpuUcTOoBYBaTW obnikosi 3annucn B Google+ abo Edmodo), i
BBECTW Ko rpynu. pynu CTBOPIOE BMKNaaaY, ko4 AN KOXHOT rpynn reHepyeTbCsi aBTOMaTUYHO.

Buknagady [OOCTynHa cTaTUCTMKa BMKOHAHHA 3aBhaHHs. Buknagad  moxe nobauntim
BiQMOBI4i BCbOro Krnacy i KOXHOro CTyAeHTa OKpeMO, a TaKOoX [i3HaTUCH, CKifbKM CTYAEHT
BUTPATUB Yacy Ha nepernsg Bigeo, i ki YaCTuHM nepernsgas gekineka pasis. CTygeHTU MOXYTb
CTBOpPOBATM BracHi Bigeo, AOCTYNHI Tinbkn Buknagadesi. Cepsic 6e3KOWTOBHUR, iHTepdenc
aHrNoMoBHWW. [INs nowyKy Bigeo i Ans CTBOPEHHSA TeCTiB MOXHa BMKOPUCTOBYBaTU POCINCbKY
MoBy. [leTanbHa iHCTPYKUiS Ans po3pobku iHTepakTMBHUX NUCTIB NpegcTaBneHa Ha cauTi
http://www.it-pedagog.ru/edpuzzle.

OTxe, BM3HA4YMMO nepeBarn BUKOPUCTaAHHA iHorpadikm Ha cydyacHOMy eTani po3BUTKY
OCBITU:
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- 7l HEe3BWYHICTb i opwuriHanbHICTL fae 3MOry BAAMBaATM Ha MOTUBALi0 OO HaB4YaHHS,
po3pOobnsATU HOBI MPUNOMM OpraHis3auil caMocTiHOT poboTK CTyAeHTa, sika CnpuaTUME PO3BUTKY
CTPYKTYPOBAHOIrO MUCIEHHS;

- BisyanbHe nogaHHs iHbopmauil gonomarae ctygeHTam weugle cnpumnmMaTii HaB4yanbHUN
MaTepian, nerwe 3anam’aToByBaTW, MPOCTEXYBaTN B3aEMO3B’A3KN;

- 3anyyYeHHsa CTYOEeHTIB A0 MpoLecy CTBOPEHHS BidyanbHuUx obpasiB gornomarae iHTerpauii
IXHIX 3HaHb, cnpusie POPMyBaHHIO HOBUX CTPYKTYP, MeTa3HaHb;

- obpasHicTb Ta emMouiiHe 3abapBneHHs Bidyanisauin gae MOXNuBICTb NpobyauTn yaBy i
TBOpPYE MUCMNEHHS CTYAEHTIB, PO3BUHYTU B HUX KpeaTuBHi 34i6HOCTI;

- Bidyanisauis po3BMBa€E KPUTUYHE MWUCHEHHS, B3aEMO3B’sI30K BepbanbHOI Ta BidyarnbHOI
iHbopMmaLii, Jonomarae nerko BigHOBMOBATK B Nam’siTi NpocnyxaHun matepiarn.

Cepen HeponikiB i TpygHOLWiB pO3pobKM Ta BMKOPUCTAHHA iHGorpadikv 3asHavymMmo
HaCTynHi:

- 3Ha4YHi BUTpaATK Yacy Ha po3pobky;

- TEXHIYHI TPYOHOLLI: HEe KOXHUW BUKNagay (CTydeHT) O3HanoMmIieHWn i3 nporpamamu Ta
cepBicaMmn IHTEpHeET Onsi CTBOPEHHS Bidyanisauii, a 40 TOro X He BMi€ LIBMOKO npauioBat 3
TakMMy nporpamamu i npautoBaTh 3 aHrMIOMOBHUM iHTEPKENCOM;

- notpeba y peanisadii TBOpUMx 3gi6HOCTEN. He mMaroum HamnexHoro piBHS KpeaTUBHOCTI,
XYOOXHBOrO CMaky, YMiHHS CTPYKTYpyBaTu iHhopmaLito, BUKNagadvy (CTy4eHTy) 4OCUTb CKnagHo
Oyae cTBOPUTU SAKICHY iHGporpadiky, HaBiTb BUKOPUCTOBYHOYM HAsIBHI iHTEPHET-CEPBICH.

Takum 4ymHoM, iHdporpacika - Le cydacHU METOA HaBYaHHS, LLO A€ MOXIUBICTE 3aCBOITH
HaByanbHy IHOpMaLilo, CnpuUsie PO3BUTKY MOLIYKOBOI AiiNIbHOCTI, TBOPYMX 34ibHOCTeRn,
CTPYKTYPOBAHOrO MWCIEHHS. 3aCTOCyBaHHA [aHOro MeTody [a€ MOXIMMBICTb OpraHidyBaTu
LikaBy CninbHYy pobOTY Ha 3aHATTAX | B N03aayAMTOPHWUIA Yac, a TakoX CNpUsie NiABULLLEHHIO PiBHS
NiAroToBkN daxiBuiB y BULLMX HABYarbHKX 3aknagax.
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MODERNIZATION DIDACTIC MEANS AND FORMS OF INDEPENDENT WORK OF
STUDENTS PHYSICS-BASED SERVICE USING INFOGRAPHICS

N. MYSLICKA

An important condition for methodically competent designing of the educational process in
physics is the structuring and presentation of educational information in an accessible form.
Correctly designed educational materials give an opportunity to study and understand the chosen
subject more quickly and qualitatively. Visibility, visualization, structuring are always widely used
and applied in education: reference circuits and tables, operational diagrams of action, semantic
and framed models, didactic visual aids, metaplan. Lately, teachers use presentations as the
easiest and fastest way to gather all the necessary materials in one place. In this case, all
information in the form of text and images is divided into slides. This approach is most effective in
the classroom, when the material needs to be presented in portions, while commenting on each
slide. However, for repetition, material processing, or self-education, the presentation is not the
best means. In this case, you need to use more compact and easy to perceive visualization tools
that harmoniously combine all the necessary information in a clear and complete form. Recent
advances in IT technology have contributed to the emergence of a modern toolkit for submitting
information in a structured way. An example of such a tool is the services for the development of
infographics.

The emergence of modern Internet tools contributes to the development of teaching
materials of the new generation, which gives an impetus for the modernization of training,
improving its quality and effectiveness. The introduction of electronic didactic means of the new
generation in the methodical system of teaching general physics involves rationalization of its
structure and content, modernization of forms and methods of training.

At present, scientific studies aimed at studying the development of visualization tools in the
media system, have become particularly relevant. The questions of designing visual-informational
models are considered in pedagogical works by SVAranova, AA Verbitsky, MK Mamardashvili
and the theorist of visual research by J. Mitchell [2,8]. Historical, technological and
methodological aspects of the application of cloud technologies and visualization technologies in
particular were investigated by V. Yu. Bykov, O.M. Markova, Z.S. Seidametova, D.Sigle,
A.M. Stryuk, Yu.V. Trius, N.B. Kopniak, S.G. Litvinova, O.V. Merzlikin, M.P. Shishkin and others
like that.

However, the above-mentioned research does not exhaust all aspects of the multifaceted
problem of using visualization technologies for the development of teaching materials as teachers
and students, and in the course of research requires further improvement of the forms, methods,
and methods of their application in the educational process.

In this regard, the actual problem is the development and practical use of the new
generation of teaching materials in physics based on the use of infographic services.

Analysis of scientific and methodological literature has shown that today scientists are
trying to bring the concept of "visual" and "visual". The definition of "visual" has always been
demonstrative, that is, in the process of learning, the teacher demonstrates the finished object,
phenomenon, model, etc. And the "visual" provides representation in the form of an image. In
other words, in the learning process, the teacher proposes to comprehend the information and
submit it in the form of a figure, an object, a picture. The process of visualization of the curtailing
of mental content in a visual image; Being perceived, the image can be deployed and can serve
as the basis of adequate mental and practical action [2]. The visual presentation of complex
educational information is understandable, meaningful, aesthetic and becomes a requirement of
the present. Infographics is a graphical way of presenting information, data and knowledge, which
aims to quickly and easily provide complex information. Infographics appeared more than 25
years ago on the pages of foreign mass periodicals. In the conditions of information saturation
there was a need for a maximum of laconic and rapid presentation of a large array of data. This is
also facilitated by the "screen" culture of a modern person, which is formed in the information
society. Infographics for a long time was considered the prerogative of marketing and advertising,
but in recent years it has become actively used and as a means of clarity in the study. With the
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help of infographics it is possible to present a hierarchy or a process in a vivid and accessible
way; it is possible to combine text, images, graphs and diagrams. This way of data visualization
not only facilitates the presentation of complex material, but also increases cognitive motivation of
students. Infographics contributes not only to the structured representation of large volumes of
information, but also to a more visible demonstration of the ratio of objects and facts in time and
space. In our opinion, infographic is a synthetic form of information material organization, which
includes, firstly, visual elements, and secondly, texts that explain these visual elements. The main
purpose of infographics is to inform about any problems, phenomenon, a series of facts. The
main difference of infographic from other types of visualization of information is its metaphorical
nature, that is, it is not just a chart, a diagram built on the basis of more data, it is a graph with
inserted visual information, analogies of life, subjects of discussion, etc.

There are three types of infographics:

- static - most often a single slide without animated elements. This is the simplest and most
widespread kind of infographics;

- interactive - contains animated elements, users can (to some extent) interact with dynamic
data. This kind of infographics makes it possible to visualize more information in one interface;

- Video Infographics - is a short video that combines image data, illustrations, and dynamic
text.

In learning, infographics plays an important role. Infographics is aimed at the visual
perception and consolidation of images, which affects the visual and associative memory of the
student. Correctly developed infographics is integral and clearly structured. It is based on the
central graphic element, clearly demonstrates the purpose of the entire design, and only then
smoothly brings attention to details and nuances. It is worth mentioning the complexity of
developing infographics as a pedagogical tool. First, it is necessary to take into account the
psychological and pedagogical basis of perception of information, the possibility of transferring
the material into infographics; English-language interface for most servers to create infographics.
To develop a qualitative infographic with educational purpose, you need to have the tools for its
development, psychological and pedagogical knowledge, the method of teaching a particular
subject, in English, etc.

Infographics as one of the methods of visualization of educational information can be used
in lectures, labs and practical classes to create problem situations and organize effective search
and independent activities. The active participation of the student in the creation of infographics
and the study of the analysis of infographic models and schemes is the first important aspect of
the use of visualization in the educational process.

Here are examples of individual types of infographic, which are developed by students and
teachers of the Department of Physics and Methods of Teaching Physics at the Vinnytsia State
Pedagogical University with a training purpose and tested during general physics studies at the
University.

To work with physical terminology and the basic concepts of a topic or section, we use such
infographics as a cloud of words (tags). It reflects the keywords or phrases contained within the
text fragment (dataset), giving each of them its own font size, depending on the frequency of
mentioning the word in the text. As an independent work with the educational material of the topic
in the process of processing text information, we are invited to allow the student to create a cloud
of words on this topic and to characterize all the concepts that entered the given cloud of words.
The task is checked on a practical lesson. Using such visualization allows to systematize a
conceptual apparatus, it is better to remember the basic concepts and terms, is an incentive to
master the theory and increase the motivation to study. To create a word cloud, you can use free
Internet services such as WordCloud, Tagxedo, Tagul.com, etc.

To train and develop students' skills to structure instructional information, supplement it and
submit it in the form of schemes, we use services for the development of smart cards (intelligence
maps, knowledge cats, mental maps). They are an effective tool that will be useful when
organizing independent student activity: preparation for practical classes, independent work on
lecture material, preparation of reports, presentations, etc. To create such cards, you can use
free Internet services such as MindMeister, Mindomo, etc.
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To implement the principle of historicism during the study of physics it is advisable to
familiarize students with the possibility of creating a timeline (chronology) on Internet services,
such as Dipity, Timeline, Timetoast, etc. This type of infographic can be used when studying a
biographer to create a timeline with the most important events of his life, scientific discoveries,
etc. It is possible to draw a chronological scale from various events, united by a common theme,
for example "Fundamental experiments on electrodynamics"”, "Design and development of
thermal machines", etc. Apart from the ability to present dates and describe events in various
forms, this type of infographic will better demonstrate the development of a phenomenon or
process in time, compare individual time intervals, discover the relationship between them and
mark key events.

Another type of infographic that can be used when studying the general course of physics
are infographic interactive posters, which enable the teacher to display new material in an
untraditional and extremely visualized form. In the workspace, it can accommodate any
multimedia objects: static illustrations, animations, text, static 3D models, 3D animations, and
more. To create an interactive poster, you can use free Internet services such as Glogster, Prezi,
etc.

A handy tool to easily and quickly plan events, compile surveys and questionnaires, and
collect other information is the Google Forms. The form can be connected to a Google
spreadsheet, and then the responses of respondents will be automatically saved in it. If this
feature is not enabled, it is possible to open the "Answer" menu and view the short contents. You
can create a form in both the Google Drive menu and the existing spreadsheet. After sending the
form, the response will begin.

It is extremely convenient that the students pass the test by sending an answer to the
teacher at the Gmail e-mail, with the answers being generated in the spreadsheet, after which the
teacher can easily and easily check the students' answers. To create Google Forms, you can use
free Internet services. Appendix G provides examples of our Google Forms developed by us.

The Wizer.Me service makes it possible to create interactive worksheets that can be used
in distance learning, for homework, for work in an audience on an interactive whiteboard. An
Interactive Worksheet is a web page where you can place educational material and different
types of tasks for students. For example, it may be video images, text information, on the basis of
which students answer questions and perform tasks. You can add and interact with images in a
worksheet by adding labels with text, hyperlinks, questions, and text input windows. You can add
presentations placed on the Internet services using the HTML code. Questions may be text files,
but may be audio files.

Types of tasks that are used to create interactive worksheets: an open question; The
question of the choice of answer; Commenting-discussion on a given topic; Combination of text
and picture; Connection of parts; table; sorting; painting. You can create interactive emails by
yourself, but you can use ready-made work.

With this service you can create interesting teaching materials on any topic using text,
video, audio, images, including interactive [6]. Detailed instructions for developing interactive
emails are available at http://www.it-pedagog.ru/wizer-me.

EDpuzzle allows you to create interactive online lessons based on video snippets. To do
this, the teacher must pick a video that can be recorded on its own, import, or find on the
EDpuzzle. The platform's search engine allows you to search videos on Youtube, Khan
Academy, TED, and many other resources. After selecting a video, you can cut from it the
necessary snippet, add a voice reminder to the video, and create different types of questions or
comments that may appear in the video at any time.

In order to view the video, students need to login to the site (email is optional, you can use
accounts in Google+ or Edmodo) and enter the group code. The groups create a teacher, the
code for each group is generated automatically.

Teachers are available statistics for the task. The teacher can see the answers of the entire
class and each student separately, as well as see how much the student spent in watching the
video, and which parts were viewed several times. Students can create their own videos available
only to the teacher. Service is free, English-language interface. You can use Russian to search
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for videos and to create tests. A detailed instruction for developing interactive emails is available
at http://www.it-pedagog.ru/edpuzzle.

So, we will determine the advantages of using infographics at the present stage of
education development:

- its unusual and originality makes it possible to influence the motivation to study, develop
new methods of organization of independent work of the student, which will promote the
development of structured thinking;

- visual presentation of information helps students to more quickly perceive educational
material, easier to memorize, trace relationships;

- involving students in the process of creating visual images helps to integrate their
knowledge, promotes the formation of new structures, meta-knowledge;

- imagery and emotional coloring of visualizations gives an opportunity to awaken the
imagination and creative thinking of students, develop their creative abilities;

- visualization develops critical thinking, the relationship of verbal and visual information,
helps to easily restore the listened material in memory.

Among the shortcomings and difficulties of the development and use of infographic, we
note the following:

- significant time spent on development;

- technical difficulties: not every teacher (student) is familiar with Internet programs and
services for creating visualization, but also does not know how to quickly work with such
programs and work with the English-language interface;

- the need to realize creative abilities. Without proper level of creativity, artistic taste,
structured information, it will be difficult for a teacher (student) to create high-quality infographic,
even using existing Internet services.

Thus, infographics is a modern method of learning, which makes it possible to learn
educational information, contributes to the development of search activity, creative abilities,
structured thinking. Application of this method makes it possible to organize an interesting joint
work in classes and in non-auditing time, and also contributes to the increase of the level of
training of specialists in higher educational institutions.
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