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formation of a complete system of mathematical knowledge. his professional orientation. At the
same time, fundamentality and professional orientation will emerge in unity.

It was concluded that the systematic application of modeling in the process of teaching
mathematics to future teachers of natural and mathematical disciplines contributes to a
comprehensive increase in the level of their mathematical and digital competences.

Key words: teacher training, mathematical competence, digital competence, mathematical
analysis, competence approach, education, modeling, visualization, innovation.
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BUKOPUCTAHHS BIPTYAJIbHUX JOIIOK IIJI YAC BUBYEHHS ®YHKIIN ¥V
HKIVIBHOMY KYPCI MATEMATHUKHU

Cb0200HI CYCHiIbCMBO AKMUBHO 3ACMOCOBYE CYUACHI MEXHONI02IUHI OOCACHEHHS. HAVKU 8
bazamvox cghepax OisnbHOCMI, 30Kpema 8 0cC8imi, npome He 6Ci IXHI MOMCIUBOCMI
NpOananizo8ano ma 3acmocosarno. Memorw cmammi € po3enad ocobausocmell BUKOPUCIAHHS
IKT na ypoxax mamemamuxu ¢ 33CO mna npuxiadi sipmyarvhux oowok CleverMaths,
Whiteboard.fi ma GeoGebra. V x00i docnioscenns suxopucmarno meopemuuni ma emnipuymi
Memoou: amaniz MemoouyHoi aimepamypu, nyOniKayiti 6IMYUHAHUX NEPIOOUYHUX BUOAHL I3
00Cni0ACY8anoi npobiemu, 8UBUeHHsI OCBIMHIX PecypcCi8, GUKOPUCMAHO NOPIBHANbHULL AHANI3 05
3’acysanns puc cxoxcocmi ma eiominnocmi CleverMaths, Whiteboard.fi ma GeoGebra,
cucmemamu3ayiro ma y3a2aibHents 0Jisi QOpMyII08aAHHS BUCHOBKIE.

Y cmammi  posensmymo cymmuicmv nouamms  8ipmyanvHoi  0OWKU, K CKIAO080I
IHGhOPMAYILIHO-KOMYHIKAYIUHUX MEXHON02IU, CnOcoOU iX 3aCMOCYBAHHA Y HABYATILHOMY NPOYECI.
Bioo6pasicerno ocobnusocmi npakmuunoco sacmocysarnns npocpamvu CleverMaths, onnaiin—cepsicie
Whiteboard.fi ma GeoGebra y wxineromy kypci mamemamuku nio yac Oucmanyitino2o HaAG4AHHSL.
Tlobyoosano epagixu @hynxyiti 3a 0onomoezoro piznux 3acobie ma 30iUCHEHO NOPIGHIbHUL AHANI3
XapaKmepuux puc OHIAUH-OOULOK, 5K NePCHEeKMUBHO20 HANPAMKY MOOepHi3ayii Ha8YalbHO-
suxosHo2o npoyecy. Pezynbmamu npogedenoco OocniodcenHs moxcyms Oymu  GUKOPUCAHI
neoazo2amu 0151 3aCMOCY8AHHS NPOSPAMHUX 3AC00I8 HA YPOKAX MAMEMAMUKU.

Bipmyaneni oowxu € o00num i3 3acobis eizyanizayii ma akmugizayii HA8YAIbHOI
oisinbHocmi 33CO. Bipmyanvhi 0owky 0OYitbHO BUKOPUCMOBY8AMU Y NPAKMUYHIN OiSlIbHOCMI
neoaeoea AK 051 OUCMAHYINHO20, MAK i 6e3nocepeonbo 0 04H020 HasuyanHs. OOHAK BUHUKAE
RUMAHHA, YU 20MOGI CYYaCHi guumeni 00 aKMUHO20 BNPOBAONCEHHS THMEPAKMUBHUX OHIAUH-
OOULOK HA BNACHUX YPOKAX MAMEMAMUKU, YU pO3YMilomb OOYINbHICMb BUKOPUCMAHHA OAHUX
pecypcie ma uu mMaroms 0adx3canHa ix 3acmocogysamu. B nooanbuiux 00C1ioHCeHHAX NIAHYEMbCS
nepegipumu 20MOBHICMb GUUMENIE 00 3ACMOCYBAHHS BIPMYAIbHUX OOULOK 8 iX NnedazoliuHiul
OisIbHOCMI HA YPOKAX MAMEMAMUKU.

Knrouoei cnoea: ingopmayitino-KoMyHiKayitini  mexHonoeii, eipmyaibHa  OOWKa,
npocpamue  3abe3nevenmus, HAGYaHHA ~mamemamuxu, @yukyis, epaghix, CleverMaths,
Whiteboard.fi, Geogebra.

ITocTanoBka npo6Jemu. [HdopmaliiiiHi TEXHOJIOTI] € HEBIJI'EMHOIO YaCTUHOIO Cy4acHOTO

CBITY, fIKI 3HAQYHOIO MIpOI0 BH3HAYAIOTh MOAANBIINN E€KOHOMIYHHMN Ta CYCHUIBHHUN PO3BHTOK
JIOJICTBA. Y IIMX YMOBAX IPYHTOBHUX 3MiH BUMarae i cucrema HaB4aHHA. ToMy BIIPOBaKEHHS
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iH(pOpMaliifHO-KOMYHIKALlIHHUX TEXHOJOTI € OJHMM 13 NPOBIAHUX HANPSMKIB OHOBJICHHS
Cy4YacHOi OCBITH.

3acTocyBaHHA Cy4yaCHHUX 1H(QOPMALIHHUX TEXHOJIOTIH, B TOMY YHUCII 1 BIPTYaJIbHUX JJOLIOK,
Jla€ 3MOTy IOKpAIIUTH HaBYAJIbHUM Ipolrec, poOuTh Horo Outbll eheKTUBHUM, IPOAYKTUBHHUM,
CYTTEBO MIiABHINYE IiHTEpEC Ta MOTHBALIIO Y4YHIB [0 BHMBUCHHS MAaTEMAaTHUKH, MiJABHILYE
Mi3HaBaJbHY aKTHUBHICTh Ta CAMOCTIMHICTh y4HIB. MaTeMaTH4HI 3HaHHS 3a TaKMX YMOB MalOTh
eMolliiiHe 3a0apBJICHHS 1, OTXKE, JIETIIE CHPUHMAIOTHCS Ta 3aCBOIOIOTHCSA. TOMY aKTyallbHUM €
3aCTOCYBaHHSA Cy4YacHUX iH(OpMAIIHHUX TEXHOJIOT1H, OCOOJIMBO B YMOBax JIUCTaHI[IHHOTO
HaBYaHHS, MpPU BUBYCHHI MAaTeMaTHKH 3 METOI0 DPO3KPUTTSA, PO3BUTKY Ta peajizamii
IHTEJIEKTYaIbHOTO TIOTEHINIaTy Y4HIB 0230BO{ IIKOJIH.

AHaN3 aKTyaJbHHUX 0CTKeHb. [IMTaHHS BaXKJIMBOCTI BI3yaIbHOI MIITPUMKH IIif 4ac
JMCTAHIIIMHOIO HABUaHHS Ha ypoOKax MaTeMaTUKU CTae Jefalll aKTyalbHIIIUM. Po3maitta dopm
3aco0iB Bi3yauti3allii CTBOPUJIO MEPEIYMOBU sl iXHBOTO PAIliOHATLHOTO BHKOPUCTAHHS B Taly3i
OCBITH 3 METOIO aKTHBIi3allli HABYAILHOI AiSJIbHOCTI y4HiB. [IuTaHHs, MOB’s3aH1 3 BUKOPUCTAHHAM
iH(pOpMaIIITHO-KOMYHIKAIIHHUX TEXHOJOTiH y 0a30Biii MIKOJI, pO3MIISAAIM Yy CBOIX HAYKOBHX
npaisix  C. O. AntunoBa, L b. bimanuk, P.C.T'ypeBuu, M. L. Kangak, M. M. Kossip,
T. I'. Kpamapenxko, A. A. IliBropak, H. M. Pynenko, H. f. Ckin, I'. T'. [IIBaund Ta iH.

Meta crarTi — po3risHyTH ocobnuBocTi BukopuctanHs IKT Ha ypokax maremMaTuku B
33CO na mpukiazi Bipryansaux gomok CleverMaths, Whiteboard.fi ta GeoGebra.

Buksiag ocHoBHoro wmarepiaiay. CydacHuil CTaH COLIAQJIbHO-EKOHOMIYHOTO PO3BUTKY
VYKpalHu XapakTepu3yeThbcsl 3MICTOBHHMH Ta OpraHi3allifHUMK 3MiHaMH, CIpPSIMOBAaHUMH Ha
pedopMyBaHHs HALIOHAILHOI CUCTEMH OCBITH, 30KpEMa Ha OHOBJICHHS 3MICTY OCBITH, PO30YyIOBY
HOBOI YKpaiHCBKOI HIKOJM, IO Hependadae AOCTaTHE 1H(POpMALiiHE Ta HAyKOBO-METOJMYHE
3a0€3MeUeHHs], IIMPOKE BUKOPHCTAHHS JOCATHEHb CYYacHOi HAayKH Ta KYJIbTYpH, HOBHX OCBITHIX
TEXHOJIOTIH, SIKi BpaXOBYIOTh OCOOMCTICHI IOTPEOU yUHIB Ta 3aIUTH CycIiibeTea [3, €. 105].

Amamizyroun  mpami  BHIATHUX  HAYKOBLIB, M  iHQOpMaIliiiHO-KOMYHIKallifHIMU
TEXHOJIOTIIMH CIIiJI PO3YMITH CYKYIHICTh METO/IIB, BUPOOHUYMX IPOLECIB 1 MPOrpaMHO-TEXHIYHUX
3ac001B, IHTETPOBAHUX 3 METOIO 30MpaHHs, 00pPOOKH, 30epiraHHs, PO3MOBCIOKEHHS, JEMOHCTpAIlii
Ta BUKOPUCTAHHS JITaHUX B 1HTepecax ix kopucTyBauiB [9, c. 7]. Inmumu cnoBamu, IKT — e nponecu
HIAFOTOBKY Ta mepenadl iHpopMalii yaHIo, 3ac000M 3/IIIICHEHHS SIKMX € TIEPEBaKHO KOMIT IOTep, 3a
JIOTIOMOT'O0  SIKOTO BUHUTENO0 HAJa€ThCsl MOMKIMBICTh BUKOPHCTOBYBAaTH TEXHIYHI Ta IPOrpaMHi
3ac00u, 10 COPHUSIOTH PO3BUTKY IMTI3HABATBHOTO IHTEPECY IO MATEMAaTHKH.

[Tpy BUKOpUCTAaHHI JUCTAHIIHMX Ta 3MiIaHUX (OPM HaBUaHHS €()EKTUBHUM TEXHIYHUM
3acoboM peamizauii MoxiuBocted IKT B akTuBizamii mi3HaBaJIbHOI MISUIBHOCTI Y4YHIB Ta
Bi3yaJlizallii HaBYaJIbHOIO MaTepialy € BIpTyaJlbHa JIOIIKA.

BipryanpHa pomika — 1€ couialbHUN pecypc, NMpU3HAUEHUM A OpraHizaiii CHUIbHOI
pOOOTH 31 CTBOPEHHS i penaryBaHHs 300pakeHb 1 JOKYMEHTIB, CIIKYBaHHS B peaJlbHOMY Yaci.
Bona 3a0e3nedye cKOpodeHHsI BUTPAT HABYAIBLHOTO Yacy, HEOOX1THOTO JIJIsi BAKOHAHHS POOOTH,
10 crpuse iHTeHCH]iKallii OCBITHROTO MPOIIECy, Bi3yalli3allilo Ta LIIOCTPALIIO J0CIIIKYBAHOTO
MaTeMaTUYHOTO 3MICTY, ONEPAaTUBHUNA 3BOPOTHUIN 3B’SI30K, KOHTPOJb, CaMOKOHTPOJb 1
KOPEKIi0, 3aJy4eHHs 70 aKTUBHOI POOOTH OIIBIIOCTI YYHIB, 30UIBLICHHS YaCTKU CaMOCTIHHOT
HaBYAJIBHOT AisTbHOCTI [1, . 69].

VY npodeciiiHiil TiIBHOCTI NeAarora OHJIANH-JOUIKH BUKOPHUCTOBYIOTHCS SIK:

— cepenoBuIIe 30epiraHas MaTepiais,;

— tratdopma IS TIaHyBaHHSI Ta 3BITHOCTI;

— BIpTyaJibHa €KCKYPCis;

— 3aci0 nmpe3eHTallii HarpaloBaHb;

— 1HCTPYMEHT JUIs IPOBEACHHS BipTYyaJbHOTO YPOKY;

— BipTyaibHa KJIaCHa KIMHaTa, y4uTelbChKa Tolo [8, C. 5].

PosrinsiHeMo 0COOIMBOCTI BUKOPUCTAHHS [SIKUX BIPTYQJIBHUX JIOIIOK JJIsl TMPOBEICHHS
JTUCTaHIliiiHOTO YpoKy, a came CleverMaths, Whiteboard.fi ta GeoGebra.
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CleverMaths — me mnporpamue 3a0e3medyeHHs, L0 HAJa€ KOPUCTYBauyy MOXKIIHMBICTh
e(EKTUBHOTO IMPOBEACHHS YpoKy. Haxkanb, mporpaMHuil MPOAYKT HE MIATPUMYE YKPATHCBKY
MoBYy. CyTHICTh JaHOTO 3aco0y HOJSTae B TOMY, IO BUMTENb Ma€ 3MOTY BHWTH Ha 3B’S30K 3
YUYHSIMH 13 3aCTOCYBaHHSIM BipTYaJIbHOI JIOIIKH JIJIsl POBEACHHS YPOKY B peasibHOMY 4aci. Jlist
3pYYHOCTI TaKOX AOCTYIHI (yHKIIT 3aIKCy €KpaHy Ta HOro 3HIMOK, II0 MOXKYTh OyTH nepeaaHi
yunsim. CleverMaths mae nqoctym mo rymanitapHoi, XiMidHOi, i3HYHOT Ta MATEMATHYHOI JTOIIIOK.

3a gonomororo CleverMaths kopucTyBau Mae MOMIJIMBICTH NMUCATH PYYKOK, BBOJIUTH
JIPYKOBaHUHN TEKCT, OyJayBaTH JIiHIi, BIIPI3KH, JamMaHi, J0JaBaTH Ha JOIIKY pi3HI reéOMETPHYHI
¢irypwu, sk 3 IIaHIMETpii, TaK 1 crepeoMeTpii.

Januii mporpaMHuid 3aci0 Hajgae JOCTYN 10 PI3HUX MAaTeMAaTHYHUX IHCTPYMEHTIB:
KOCHUHIIIB, JIIHINKH, TPAHCIOPTUPA, LUPKYJIS, CUCTEMH KOopAWHAT, rpadikiB GyHKIINH, Gopmynt
PO3IIi3HABAaHHS Ta KaJbKYJIATOPA.

Posrnsinemo modynoBy rpadika ¢ynkmii. {1 1poro HeoOXiaHO 3a TOMOMOTo (GopMyI

) 2x -1 )
po3Ii3HaBaHHs BBeCTH HacTymHy dopmymy: f(X) :2—4, y pe3yJbTaTi 4oro modyayeTbes
x —

byHK1is, 300pakeHa Ha pUCYHKY 1.
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Puc. 1. ®ynkuis va gomi CleverMaths

Whiteboard.fi — me onmaiiH-cepBic, skuii MOXXHAa BHKOPHCTOBYBATH JUIi MAJIFOBaHH,
HAITUCAaHHS TEKCTY, KOMEHTYBaHHS 300pakeHb, BHPINICHHS MAaTeMaTWYHUX 3aBlaHb. llicis
CTBOPEHHS HOBOT'O KJIaCy BUMTENIEM, CUCTEMa IeHepye KOJl Ta CTBOPIOE IMOCUIIAHHS, 3a JOIIOMOTI00
SIKOTO Y4HI MOXKYTB JI0 HBOTO TIpHeaHaTucs. KoskeH ydeHbp Ma€e JOCTYI JI0 iHAWBIIyaIbHOI JOIIKH,
Mae 3MOTy MpalfoBaTH Ha Hill, 6aunTH JAOLIKY BUUTENS Ta MAa€ MOXKJIMBICTh CKOIIIOBATH ii. YUuUTENb
OTPUMYE OTJISJ] YCIX YUHIB 1 MOKE CTE€KHTH 3a pOOOTOI0 KOXKHOTO 3 HUX Y PEXKHUMI PEATBHOTO Yacy.
Whiteboard.fi mae Ge3komToBHY Ta IIaTHY BEPCil0, IO TOAAE JOJATKOBI MOKIMBOCTI KOPHCTYBaUYy.
OHJIaiH-TIPOJYKT HE MIATPUMYE YKpaiHCbKYy MOBY, MpOTE, BHKOPHCTOBYrOuM Opaysep Google
Chrome, 31iliCHIOETBCSI aBTOMATUYHHI TIEPEKIIAJT TOIIKH.

MareMaTHYHUI pEeJaKkTop O3BOJSE BCTABISATH MAaTEeMAaTH4HI CHMBOJH, BHUpPa3d Ta
PIBHSHHS 32 JIOTIOMOTOI0 Bi3yaJIbHOTO iHTepdeiicy Ta MaTreMaTHyHOI KiaBiatypu. [lomka Hagae
JOCTYN J0 MaTeMaTUYHUX 1HCTPYMEHTIB: PiBHSAHB, I'padikiB, KyTiB, KPyroBOi Jiarpamu, JiHINKA
Ta TpaHcnoptupa. JliHiiHMIA Ta ¢GOpMyBalbHUN pEAAKTOPU JO3BOJSIOTH 300pasuTH pi3HI
reoMeTpuuHi ¢irypu. Jlanuit onnaiiH-pecypc Hajlae MOKIHUBICTh 30€perTH KOKHY CTOPIHKY Y4UHS
y ¢opmari PDF. V mnatHiif Bepcii BUMTENb MOXKE 3AiHCHIOBATH KOPEKTMBU Ha JIOUII YYHS,
MaJTIOBAaTH, POOUTH BUIIPABJICHHS Ta MMOMITKH, HAIIMCATH KOMEHTAP BIIACHHUKY JOIIKH.

2x -1 . . .
3o6pasumo rpadik pyukmii f(X) = f—4 na pomi Whiteboard.fi. s uporo neo6ximgno
X

3a JIONOMOTrOI0 MaTreMaTH4HOro iHcTpymeHta I['padika 3amucatu Qopmyny. B pesynbrari
oTpuUMyeMO (PYHKITII0, 300pakeHy Ha PUCYHKY 2.
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Puc. 2. ®ynkuis va mpomi Whiteboard.fi

GeoGebra — ne nuHamiyHe OE3KOLITOBHE MpPOrpaMHe 3a0e3MCUYCHHS MAaTeMaTHKHU, SKe
MOEAHYE TeOMETpito, anreOpy 1 MareMaTHYHHH aHami3. 3 iHmOro OOKy, NaHWH pecypc MoxKe
OyTHM XMapHUM CEpBICOM, OCKIJIbKM MOX€ BHMKOPHCTOBYBAaTHCS B OHJIAMH-PEXHMI, B SKOMY
nepeadavyaeTbCcs ONPAIIOBAHHS JAHUX OHJIANH, MEPErJis]] iHIIMMU KOPUCTYBA4aMU CTBOPEHOTO
HAaBYAJILHOI'O KOHTEHTY [6, C. 52].

Takum ynHoM, GeoGebra Mae OHJIaliH, JECKTOIHUIA Ta MOOUTFHHUI BapiaHTH, IO YPi3HOMAHIT-
HIOE POOOTY 3 UM IporpaMHUM 3abe3neueHHsM [ 5, C. 43]. GeoGebra nminTpumye yKpaiHCbKY MOBY.

3a nomomoroto GeoGebra MoxkHa OymayBaté pizHi Tpadiky (YHKIINA Ha IUIONMINHI, TUIOCKI i
00’eMHI TeoMeTpuuHi (GIrypH, 3HAXOAUTH TOYKH TEPETHHY, BHKOHYBAaTH BEJHKY KUIbKICTb
OOUYMCITIOBATBHUX [iid, 3HAXOAUTH TOXIJHI W IHTErpajad Bil eleMEeHTapHUX (YHKIIH 1 TOIIHOMIB
touo [4, €. 162]. Takoxx GeoGebra Hagae MOMIMBICTb CTBOPEHHS TUHAMIYHUX (OKUBHX))
KpecleHb JJIi BUKOPHCTaHHS Ha PI3HUX PIBHAX HaBuaHHs. [HTepdelic mporpamu mpocTii Ta
3pO3YMIIHH, 110 HAJa€e MOTYKHI MOXKIMBOCTI Ul 3filicHeHHs oOumcnens [7, C. 147]. GeoGebra
JIO3BOJISIE  BI3yali3yBaTh MAaTE€MaTHUKY, IPOBOJUTH EKCHEPUMEHTH 1 JOCIDKEHHS I dYac
PO3B’sA3yBaHHs MaTeMaTUYHKX 3aBJlaHb HE TUIBKU T'€OMETPUYHOTO XapakTepy [5, €. 43]. Kpim toro,
nporpama HaJia€ MIMPOKI MOXIIMBOCTI Ui poOoTH 3 QyHKIIsIMU (T0Oy10Ba rpadikiB, OOUUCICHHS
KOPEHIB, €KCTPEMYMIB, IHTErpaliB TOLIO) 32 PAXyHOK KOMaH]] BOY/1I0BaHOT MOBH, BUKOPHCTOBYIOUH
Ky MOXKHA KepyBaTH 1 reoMeTpu4yHuMH mnooOynoBamu [2, C. 25]. GeoGebra Hamae MOXIUBICTDH
36epertu poumky Ha [IK y pisHuX ¢opmarax, po3IpyKyBaTH, 30eperTu po3poOaeHui MaTepian Ha
GeoGebra akayHTi, ie HOro 3MOXKYTh NIEPETJISIHYTH 1HIII KOPUCTYBayl OHJIaiH-CEpBICY.

Komanaum B cucremi JuUHaMiyHOI MaTeMaTMKHM 3TpymnoBaHi 3a mpusHadeHHsAM. Cepaic
GeoGebra Hajmae nocTyn A0 TakMX NPOrpaMHUX HPOAYKTIB, sIKI O€3MOcepeHbO MOXKHA
BHUKOPUCTOBYBATH 1 sik Web-pecypc:

— «Kanpkynarop Croita» — 3arajibHa Bepcis MPOrpaMHOTO MPOAYKTY, sSKa HAJA€ JOCTYI 110
TaKUX PI3HOBUJIIB BIPTyaJdbHUX JOLIOK: TpadiuHuil Kanmpkynstop, 3D kaiabkynsarop,
I'eomerpis, CKA kanpkynaTop Ta MMoBipHicTS;

— «'padiuHuil KanbKyJasSTOp», L0 BUKOPUCTOBYETHCSA Uil MOOYNOBH TpadikiB (yHKIIH,
PIBHSIHB, TOOYIOBH NMPSIMUX, IPOMEHIB, BEKTOPIB, 300pakeHHs (QYyHKIIIN BiJ] pyKH Ta 1H;

— «3D kanpkynsaTop» — nodynosa 3D 06’exTiB: reomeTpuyHHX Giryp, rpadikis;

— «["eomerpisi» — M0Oy10Ba PI3HUX T€OMETPUYHHX T1JT 32 JIOTIOMOTOI0 HAasBHUX 1HCTPYMEHTIB;

— «GeoGebra Kmacuuna 6» — maker mporpam, IO HaJalOTh JOCTYI 10 BCiX HasBHHUX B
GeoGebra QyHKIIi# Ta IHCTPYMEHTIB;

— «GeoGebra Kmacuuna 5» - maker mporpamMHOro 3a0e3nedyeHHs, 10 HaAaloTh JOCTYI JI0
Bcix HasBHUX B GeoGebra ¢yHKIIi# Ta iHCTpyMEHTIB y pa3i 3aBaHTaxeHHs Ha 1K

— «CKA xanbKynaTtop» —po3B’s3yBaHHS PI3HOMAaHITHUX pIBHSHb, BHPA3iB, 3HAXJKEHHS
MOX1THUX Ta 1HTErpaiB.
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. : 2x -1 :
Jlst moOymoBu rpadika pynkiii f(X) = 5—4 BUKOPHCTAEMO TpadivHUil KaIbKyIsaTOop, B
x

pe3ysbTaTi OTPUMAEMO HACTYITHE 300paskeHHs AaHoi QyHKIIT (puc. 3).

Puc. 3. ®ynkuis Ha gomi GeoGebra

TakuMm 9YWHOM, BapTO 3a3HAYMTH CIIUIBHI PUCH JaHUX CEPBICIB: OE3KOIITOBHICTH; BUCOKA
AKICTh PO3pOOKH; BIACYTHICTh pEKJIaMH; aJaNTHBHUM AM3aiiH; OPOCTOTa Ta 3pPY4YHICTh
KOPUCTYBaHHS; BIICYTHICTh TOCTYITY IO JOIIKH BUUTEIIS.

BiAMiHHOCTI JaHWX BIpTyalbHUX JOMIOK JocuTh momitHi, CleverMaths namae Ginbiie
MOXJIUBOCTEH Ta IHCTPYMEHTIB, mpoTe ymine i Buutens. Whiteboard.fi no3Bosnsie nparroBatu
B KOJICKTHBI, Ha/Ia€ KO)KHOMY YYaCHUKY BJIACHY CTOPIHKY JUIsl pOOOTH, @ BUUTEIIIO - MOXKITUBICTD
CIIOCTEpIraTd Ta OIIHIOBAaTH Y4YHIB, yoro He no3Bossie gomka CleverMaths. GeoGebra, sk
CleverMaths, Takox Hagae IWIIEe MOMKIHBICTH CIIOCTEpPIraTd 3a pPOOOTOI BUMTENSA, HE
3a0e3Meuyroun yYHIB BIACHUMH CTOpiHKaMu. DyHKIIT Ta IHCTPYMEHTH JAaHOTO MPOTPaMHOTO
3aco0y mpHU3HAYeHi 11 BUKOHAHHS PI3HOTO POy MaTeMaTUYHUX 3aBllaHb. BapTo 3a3HauynTH, 1110
CleverMaths — nie memaroriune nporpamue 3adesnedenns, Whiteboard.fi — onmaiin cepsic, a
GeoGebra mae sk oOHIAWH-BapiaHT, TaK 1 JECKTONHUM Ta MoOinbHuN. Jlume naHwuit
JOCTIPKYBaHUM pecypc Ma€ MIATPUMKY YKpaiHCbKOi MOBH.

Jns mpukiamy 3acTOCYBaHHsS BIpTyalbHOI JOIIKH PO3B’SDKEMO TrpadiyHO piBHSIHHS:

b1 =+
3a pomomoroto npomku GeoGebra mobyayemo rpadik ¢yHKITT y=|x—ﬂ Ta Tpadik

byHKIIT y = |x+2ﬂ2 (Puc. 4).

f

1
9

Puc. 4. I'padiunnii po3B’s130K piBHAHHS

I'padiku neperunatotscs B Touti (0; 1), Ta (— 3; 4), Tomy po3B’si3koM piBHSIHHS € x = 0 Ta
x=-3.

BucHOBKH Ta mNepCcneKTHUBH MNOAAJBIIMX HAYKOBHX PO3BiIOK. TakuM YHHOM,
BUKOpHCcTaHHs1 BipryanbHux pomok CleverMaths, Whiteboard.fi tTa GeoGebra na ypokax
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MaTeMaTHKH — II€ JIMIIEe OJNH 13 3ac00iB, MO JA03BOJSE aKTUBI3yBaTH MMi3HABAIBHY MisIIBHICTS,
Bi3yalli3yBaTH HaBUYAJIBHUN MaTepiai, MiJABUIIUTH MOTHBAIIO YYHs JO HaBYaHHS, CTBOPUTH
YMOBHU [UIS TMiJBUIICHHS €()EKTUBHOCTI YPOKY, 3JIyYUTH Y4YHIB JO HaBYAJIBHOTO IPOILECY,
CTBOPUTH MOXKJIMBICTh JOCTYIy A0 HOBOi iH(popMmarlii mja 4Yac IUCTAHIIMHOTO HaBYaHHSI.
[HmMME coBamMu, B enoxy iH(GopMaIiifHOT peBooLii Bizyasi3alisi cTae MPOBiTHOIO CTPATETI€l0
y BUKOPHCTOBYBAaHHMX TEXHOJIOTISIX HABUAHHS.

BipTyanbHi JOMIKHN TOUIIFHO BUKOPUCTOBYBATH y MIPAKTUYHIN IISUTBHOCTI MeAarora sk Jist
JMCTaHIIHOTO, TaKk 1 Oe3mocepeHbO sl OYHOro HaB4aHHS. OJHAK BHHUKAE TMUTAHHS, YU
TOTOBI Cy4acHI BUMTENl [0 AaKTHBHOTO BIIPOBA/KEHHS IHTEPAKTUBHHUX OHJIAHH-IOMIOK Ha
BJIACHUX YPOKaxX MaTeMaTHKH, YA PO3YMIIOTh JOIIbHICTh BUKOPUCTAHHS TAHUX PECYpPCIB Ta YU
MaroTh OakKaHHS iX 3aCTOCOBYBATH. TOX MEPCHEKTHUBOIO MMOAATBIIOTO HAYKOBOTO JOCIIIKEHHS €
nepeBipka TOTOBHOCTI BUMUTEIIIB JI0 3aCTOCYBAHHS BIPTYaJbHUX JOIIOK.
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Shabanova L. M. Use of virtual boards during the study of functions in a school
mathematics course.

Summary. Today, society actively applies modern technological achievements of science
in many areas of activity, in particular in education, but not all their possibilities have been
analyzed and applied. The purpose of the article is to consider the features of the use of ICT in
mathematics lessons in institutions of general secondary education on the example of
CleverMaths, Whiteboard.fi and GeoGebra virtual boards. In the course of the research,
theoretical and empirical methods were used: analysis of methodical literature, publications of
domestic periodicals on the researched problem, study of educational resources, comparative
analysis was used to clarify the similarities and differences between CleverMaths, Whiteboard.fi
and GeoGebra, systematization and generalization to formulate conclusions.

The article notes the essence of the concept of virtual boards as a component of
information and communication technologies, ways of their application in the educational
process. Features of the practical application of the CleverMaths program, Whiteboard.fi and
GeoGebra online services in the school mathematics course during distance learning are shown.
Graphs of functions were constructed with the help of various tools and a comparative analysis
of the characteristic features of online whiteboards was carried out, as a promising direction for
the modernization of the educational process. The results of the research can be used by
teachers to use software tools in mathematics lessons.

Virtual whiteboards are one of the means of visualization and activation of the educational
activity of institutions of general secondary education. It is advisable to use virtual boards in the
practical activities of the teacher both for distance learning and directly for face-to-face learning.
However, the question arises whether modern teachers are ready to actively implement interactive
online boards in their own mathematics lessons, whether they understand the feasibility of using these
resources and whether they have the desire to use them. In further studies, it is planned to check the
readiness of teachers to use virtual boards in their pedagogical activities in mathematics lessons.

Key words: information and communication technologies, virtual whiteboard, software,
teaching mathematics, function, graph, CleverMaths, Whiteboard.fi, Geogebra.
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