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Pe3tome. [Ipeu3BUKATENCTBOTO Jia CE€ MPOBEX/a 00yUeHHEe 0 MaTeMaTHKa B
EIIEKTPOHHA Cpella OT Pa3CTOSIHUE, € YCIOBHE 3a ThpceHe Ha e(DEKTHBHU METOJIH,
(dbopmu, TOAXOAN U TUIAT(GOPMHU 32 OCHIIECTBSIBAHE HA YCHENICH y4eOeH IMpOoIiec.
EnHo OT pemieHusiTa 3a peanu3dpaHe Ha ,,BUPTyajeH 4ac™ MO MareMarhka ¢
obnaunara cpena Ha GeoGebra. B cratusita ca pasmiefaHy pa3jInyHU acleKTH 3a
npujaraie Ha oHJaiH tuiatgopmara GeoGebra B 00y4eHHETO TO MaTeMaTHKA:
Chb3/laBaHe HA HMHTEPAKTUBHHU JIMCTOBE, BUPTYAIHH KJIACOBE, OHJIAWH JIbCKa,
WHCTPYMEHTH 32 YIpaBlieHHe Ha y4ueOeH dYac, OChIIECTBSIBAHE HAa KOHTPOI MU
OlLIEHKA Ha y4eOHHTE TTOCTHIKEHHS HA yYCHHUIMTE. M3cienBany U aHAIM3UpaHu ca
HAIIACUTE Ha YUUTEIINTE 32 U3MOJI3BAHETO HA OHJIAMH npuioxkeHusTa Ha GeoGebra
B YacOBETE 10 MaTeMaTHKa.

Krouosu Oymu: €NeKTpOHHO OOyYEHHE IO MaTeMaTWKa; BHPTYaJiCH dYac;
GeoGebra

O6y‘lCHI/IeT0 10 MaT€MaTHKa B CJICKTPOHHA Cpe€a € Bb3MOKHOCT 3a U3II0JI3BAHC
Ha TCXHOJIOTMHUTEC 34 BU3YyaJIM3UPAHC HaA 06CKTI/I, H3CJICABAaHC, CKCIICPUMCHTHUPAHE,
CumyJjiauu, ):[O6aBCHa PCaIHOCT, 06pa60TKa Ha JaHHH, pa60Ta B ekuIl. ChueraBa-
HETO Ha MOAXOIAIIN CJIICKTPOHHU PECYPCHU U CPCAU B TPAAULIMOHHATA KJIaCHA CTasd
€ YCJIOBHEC 3a C(I)GKTI/IBGH HUHTCPAKTUBCH yqe6eH yac 1o MareMaruka. B HU3BBHPCIAHU
CUTyalliy, KOraro ¢ HaJjiara O6y‘lCHI/Ie OT pa3CTOsIHUEC, TpH6Ba Ja C€ ThPCAT pCUIC-
HHS 3a OHJAWH YacCoOBC, KOUTO Aa OCUTYPAT Ha YUCHULIUTC Bb3MOXHOCT 3a IMOCTU-
raH€ Ha ONPCACICHUTC KIIFOYOBHU KOMIICTCHTHOCTU B ABbPIKABHUTEC 06pa3OBaTGJ'IHI/I
CTaHJAapTH. Yuutenure TpH6Ba Ja HalpaBsAT I[H3al>iH Ha CJICKTPOHCH YPOK B Cpcla,
KOATO € HAITBJIHO pa3jindHa OT Ta3Uu B KJlaCHATa CTasl. HpI/I JIMIICA HA KOMYHUKAIUA
,,JINIC B J'II/I]_IC“ TC Ca NPUHYACHHU Ja M3MOJI3BAT IMOBCYC YCUJIMA U BPEME 3a IMOATO0-
TOBKA HAa ypOLUTE C IMpUjiaraHe Ha CbBPEMCHHU TCXHOJIOTMH U MHOBAlIHU. Heobxo-
JHUMO € U B OHJIaliH Cp€aa yUYCHUIUTE Ja CC MPEBbPHAT OT MMACHMBHU MOJYYaTCIIU HA
I/IH(I)OpMaLII/ISI B aHT'aKUpaHU YIaCTHULU B 06y‘leHI/IeTO.

OO0mM NOCTAHOBKHU HA €JIeKTPOHHOTO 00y4ueHHe

Enextponno o0y4eHune, WM Taka HapeueHoTo e-o0y4eHue (e-learning), ciopen
Oxford English Dictionary" e mo3Hanue, ppKOBOIEHO C TIOMOILITA Ha €ICKTPOHHA
Mmenusi. To e ”HTepakTUBHO 00yUYeHHE, KOETO U3M0I3Ba KOMITIOTPH MM TEXHOJIOTHU
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3a KOMYHHKaLUs KaTO CPENICTBO 3a MperoAaBaHe u yueHe. Maesra Ha eneKTpOHHO-
TO 0Oy4eHue e Ja MOBULIM e()EeKTUBHOCTTA Ha 00pa30BaTeIHUS POLIEC K MOTHBA-
nusATa Ha 00y4aeMuTe, KaTo MpenoAaBaTeisT OCTaBa LeHTpanHara Gurypa, Kosito
CTPYKTYpHpa U TIOATOTBS Y4EOHOTO ChABPKAHUE U OLCHSIBA 3HAHUATA U YMEHHATA
Ha ydaliuTe.

B chins peyHHK AUCTAaHIMOHHO € 00yUeHHe, TPU KOETO JIEKLIUUTE CE U3IIbUBAT
Ha YXMBO WM YPOLIUTE C€ MPOBEXK/AT Upe3 KOPECTIOHICHIINS, Oe3 1a € HE0OX0IUMO
o0y4aeMUsIT 1a mocemana yuyeOHoTo 3aBeaeHue. [Ipu qucraHIMOHHOTO 00yUyeHne
MpenoAaBaTes U yJyaly ca (GU3NYecKH pa3esieHH, KaTo OChIIECTBSIBAT BPb3Ka M0-
MEXIY CH Ype3 TEXHUUECKH CPE/ICTBA.

JucraHinoHHOTO O0y4YeHHe ce Jenu Ha CHHXPOHHO (synchronous) u acuH-
XpoHHO (asynchronous) o0yuenre. CHHXpOHHOTO €JIEKTPOHHO 00yueHHe UMUTHPa
nporeca B KJlacHara CTas — yYUTENSIT U YYCHHUIMTE B PEalHO BpeMe KOMYHHKH-
par MmoMex1y CH ¢ MOMOILTa Ha clie[uain3upan codTyep 3a BUAeOBpb3Ka. [lpu
ACHHXPOHHOTO OOyYeHHE YUYEHHLUTE UMa JOCTBII 0 MPEIBAPUTEHO MOATOTBEH
yueben marepuai. Te ce 3amo3HaBar ¢ nHGOPMaLUITa B YIO0HO 32 TSAX BpeMe 110
Ha4YMH U ChC CKOPOCT, KOUTO ca cTporo nauBuyatnu (Hrastinski 2007).

TepMuHBT ,,e-00yueHHe™ He € €QHO3HAYeH C TepPMHHA ,,JTUCTAHIHOHHO 00Yy-
yenue. EnexTpoHHo oOyuyeHne MOKe Ja ce MPOBEXIa M B MPUCHCTBEHA (GopMa
B TPaJHMLMOHHA KJIACHA CTasl, KOSATO € 00OpyABaHa ¢ HEOOXOJUMHUTE TEXHUYECKU
CpeJCTBa.

Cnopen 3akoHa 3a MPEeIyYHIHITHOTO M YYHIMIIHOTO oOpaszoBanue (3I1YO),
aKo TMopaay U3BBHPEIHH OOCTOSTENCTBA MPUCHCTBEHUAT 00pa3oBaTesieH MpoLec
B YUHJIHILIETO € IPEYCTAaHOBEH, TO CE Ch3/aBaT YCIOBHs 32 00yUueHHe HA YUCHUIIH-
TE€ OT Pa3CTOSIHUE B €NIEKTPOHHA cpefa. ,,O0yueHHne OT pa3CTOsSHUE B EIEKTPOHHA
cpena“ e oOyueHHe, KOETO ce OCBIIECTBABA UpEe3 M3IOJ3BaHE Ha CPEACTBara Ha
WHPOPMAILIMOHHNUTE ¥ KOMYHHKALIMOHHUTE TEXHOJIOTUH, THil Karo 00y4yaBalysiT U
oOy4yaemMHTe HE ce HaMHpaT (U3UIECKU Ha €JHO U ChILO MACTO. To BKIIOYBA JHC-
TaHIIMOHHU Y4eOHHU YacoBe, CAMOIIOArOTOBKA, TEKyIla 00paTHa Bpb3Ka 3a pe3yJiTa-
THTE OT 00yYCHHETO U OlLICHsIBaHe.”

VYe606azupanuTte miatgopmu npepiarat “HGopManus, 1ajned HaaxBbpIsia 00-
cera Ha TpaJULMOHHATa KJIacHa cTas. Upes TAX Morar Aa ce OCBIIECTBAT y4eOHU
JEHHOCTH, KOMTO ca OTBOPEHHM, I'bBKaBH M Pa3HOOOPa3HH, MPEIOCTaBSIMKH Bb3-
MOKHOCTH 32 aHTaKUPAIlo, HHTEPAKTUBHO U edekTuBHO oOydeHue (Kahn 2001).
WuTepHeT ce mpeBbpHA B MOIIEH MHCTPYMEHT 3a YUYEHE M MpernogaBaHe OT pas-
crostare. OHnaiiH 00yueHHMeTO Tpeajiara Ha YYCeHUIUTE U YUUTEIUTE JOCTHII 10
MHOTOOPOIHH y4eOHM pecypcH U HHCTpYMeHTH. Te Morar Jja ca BAHAru JOCTBITHH,
KaTo 10 TO3M HaYMH CTaBaT OCHOBA 3a 00yUEHHE ,,IT0 BCSIKO BPEME U Ha BCAKO MsiC-
10“ (Olson 2002).

,,BUpPTyaJleH yac™ MOXXEM Jla ONpeNeNIuM KaTo YPOK, MPOEKTUPaH U MPOBEACH
B €JICKTPOHHA Cpena, KOWTO CUMYJHpa ACWHOCTUTE HA YUWTENs U YUYECHHLUTE B
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npucbcTBeHa gopma. ,,CTpeMexbT € 00y4eHHETO J1a C€ OCHIIESCTBSIBA C TIOMOIITA
Ha ,,BUPTYaJHH KJIACHH CTau‘‘, B KOUTO YYCHUKBT, HAPE]] C Bb3MOKHOCTTA 3a 00paT-
Ha BpPbB3Ka, NOCTOSIHHA KOMYHHUKAIMS C MPEnojaBaTess v ,,CbyueHHIUTe  CH, IIe
pasnonara u ¢ 6orar Habop OT PeCypcH U HHCTPYMEHTH, OAOOPSIBALIM Ka4€CTBOTO
W 3acHJIBalllM MHTEpeca My KbM yueOnus npouec (Pavlova 2016). Ponsita Ha yun-
TENUTE B TakaBa ydyeOHa cpesia € Ha ,,IapTHOPH B €AMH U3CJIE0BATEICKH CKHII, Ha
X0pa, KOUTO THPCAT OTTOBOPU Ha HOBH MPOOJIEMH, KOUTO Hachp4YaBaT YYCHULIUTE
CH HE camo Jia pemiasar, Ho u aa ¢popmyaupar 3axaun’ (Dimkova 2012). Ot ,,pe-
JaBaTeln’ Ha TOTOBHU 3HAHUS YUUTEIST TpsiOBa Jja ce MPEeBbPHE B MOJEPATOp, KOUTO
Jla Haco4Ba M HachbpyaBa 0OydaeMHUTE caMH Ja MPEOTKPHUBAT 3a cebe CH HOBOTO
3HaHHE, KaTo MPOBEKAAT EKCIIEPUMEHTH, 00CHIKAAT IPYIOBO PE3yNTaTUTE, MOBIH-
raT ¥ ONpoBepraBar pa3JInuHu XUIOTE3H, U3AUPBAT pejeBaHTHA HHPOPMALHS BbB
BUPTYaJTHOTO MPOCTPAHCTBO U M3BBPLIBAT IPYTH MOJOOHU ACHCTBHS, KOUTO Ca Xa-
PaxkTepHH 3a Bcsika u3cienoBarencka aeinoct (Kenderov 2017).

[To mogpaszbupane, mpenogaBareisaT TpsOBa 1a Chb3AaBa NOOPU AMJAKTUYHU
MaTepuaiy, HO MPEHECEHO B KOHTEKCTa Ha €JIEKTPOHHOTO 00y4YeHHE, TOBA YECTO
II'BTU € MOTPEeIIHo Bk aHe. OCHOBHUTE MPOOIEMH MPOU3THYAT OT (aKTa, ue mpe-
MoJiaBaTeNNTe HEe ca KOMIIOThpHHU crenuanuctd, a UT cneunanucture yecto He
pa3dupar AMIaKTUYECKUTE TOCTAHOBKH. B pe3yarar akaieMUYHHAT nazap H300mJI-
CTBa ¢ MceBnoodpasoBareneH codryep, KoeTo pediekTupa BbpXY €IeKTPOHHOTO
o0ydeHHE U XBBPJS CSHKA BHPXY MPEIUMCTBAaTa My, Ch3aBallKu MO TO3W HAYWH
HETaTHBHO OTHOLICHHE W OTAPBIBAHE OT HETO KaKTO Ha OOydyaBaHWTE, Taka U Ha
MpernoAaBaTeNIuTe U HHCTUTYLHHTE. 32 Jia ce MpeMHHE KbM e(EeKTHBHO 00yueHHE
C €JIEKTPOHHH MaTepHaju, Te TpsOBa 1a Obaar pa3paboTeHH ¢ HOB MOINIEA MopaIu
pasnuuHarta ,,cpena Ha odyuenue” (Koleva 2019).

Bu3moxxHocTH Ha GeoGebra Activity/Classroom 3a peaJu3upaHne Ha BUPTY-
aJIeH 4ac 1Mo MaTeMaTukKa

Cw3patensat Ha GeoGebra — Mapkyc XoxeHBapTep, CTapTupa MPOeKTa CH Mpe3
2001 r. karo auIIOMHA paboTa 32 MarMCTbpPCKATa CH CTETEH B 3a0ypPrcKusl yHH-
BepcuteT. [IpoekTsT € MHoroe3uueH (55 e3nka) U ¢ OTBOpPEH Kox. XOXEHBapTep
MPOABJDKABA Jia PHKOBOIU Pa3BUTHETO My B YHUBepcuteTa B JIuni. Bupryannara
mwiargopma craprupa npes onuu 2011 . kato GeoGebralube u e npenMeHyBaHa
npe3 2016 1. katro GeoGebra.org®. Tst e obnavyHa yciryra, KOsTO MO3BOJISIBA HA T10-
TpeOuTenuTe Aa kKauBar u cuoaensat GeoGebra amneru. Cbabpxka Beue Hag 1 Mu-
JIHOH pecypca, ot kouto 400 000+ ca my6Gmuunun.? Te BKIIOYBAT WHTEPAKTHBHH
pabOTHH TUCTOBE, CUMYJIAIIUU, UTPH U €ICKTPOHHU KHUTH, Ch31aJIcHH C ITIOMOIIITa
Ha GeoGebra Book u GeoGebra Activity. B nauanoto Ha snaroro Ha 2020 r., 3a 1a
OTTOBOPAT Ha BCE MO-TOIAMAaTa HEOOXOIUMOCT OT OOydyeHHE B €JIEKTPOHHA Cpe-
na ot pascrosinue B nmangemusta ¢ COVID-19, paspaboTuuiure 100aBST OHIAWH
Osta ibcka (GeoGebra Notes) w Buptyanen kiac (GeoGebra Classroom).
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Upes GeoGebra Activity ce cb31aBaT MHTEPAKTUBHHI PAOOTHH JINCTOBE, B KOUTO
MOrar Jia Ce WHTETPUpaT TEKCT, aljIeTH, eJIeKTPOHHH TaOnuIy, padboTHAa MOBBPX-
HOCT 32 KOHCTpyHpaHe Ha TUHAMUYHHU YepTeXH, yeOCcTpaHuIa, BUaeo, n300paxe-
nust, pdf ¢aitnose. B pabotHuTte nucToBe Morar aa ce J00aBAT 3a/1auu ¢ U30UpaeM
i cBoOOJICH OTTOBOP € BB3MOXKHOCT 3a OTOENsA3BaHe Ha BAPHOTO pemieHue. W3-
M0JI3Ba C€ TEKCTOB PEAaKTOp Ha MaTeMaTUYecKH (pOpMYIIM KakTo 3a YCIOBHETO Ha
3aja4yara, Taka v 3a OTTOBOP OT yueHHLUTE. [ 0J5IMOTO pazHooOpasue OT CBOOOAHU
3a M3MO0JI3BaHe TOTOBH AMHAMHUYHH (aiiyioBe u akTuBHOCTH B GeoGebra.org, KakTo
Y TPWIOKCHUSTA 32 Ch3[aBaHE Ha HOBHM TAaKWBa 3a BCHUYKHU pa3feid Ha Marema-
THKaTa, JaBa Bb3MOXKHOCT Jla c€ pa3padoTiT yuyeOHH NeHHOCTH 3a Lenusi yueOeH
Kypc 0 MaTreMaTHKa Ha BCHUYKH HUBA. Bcekn elnH MHTEPAKTUBEH JIUCT MOXKE J1a
ce KOIupa, peAakTupa Wik U3TpUBa. | OTOBUTE MHTEPAKTHUBHU JUCTOBE UMAT Bb3-
MOXKHOCT J]a c€ MyONMKyBaT KaTo 3aJaHusl BbB BUPTyalHH KiacHU ctau (Google
Classroom, Onenote u np.). GeoGebra Activity Morar nia ce CIOJENAT U C JIMHK,
KOETO € HAaYMH A2 JOCTHTHAT 10 YYEHUIIUTE Ype3 eJICKTPOHHA Mola, MyOlIuKyBaHe
B CaiiToBe MM 3aTBOPEHU IPYIH, IPUIOKEHHUS 3a He3a0aBHH choOmenns wim QR
koj (¢ur.1).

B GeoGebra Book ce opranmsupar konekuuu ot GeoGebra Activity.
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®urypa 1

GeoGebra Notes ¢ UHTEpaKTUBHA JbCKA, KOSATO MOXKE Ja C€ U3MOJI3Ba OHIAlH,
Jla ce 3aIIOMHST 3alMCKUTE IO Hesl U JIa ce CrozesisT. Morar Jia ce u30oupar pasjind-

320



Bupmyaﬂen uac no mamemamurka

HU (OHOBE — JIMHUM, KOOPJHHATHA CUCTEMa, Mpeku U ap. [Ipu HeobxoaumocT ce
N00aBAT HOBU €KpaHH.

WncerpymenTuTe ca rpynupanu B Tpu naHena — Pen View, Tools View u Media View.
Ot Pen View ce n30upar nicaika Wiv Mapkep B pa3fIMIHH LBETOBE, 32 J1a CE U3I0I3BaT
3a MHcaHe che cBOOOAHA phKa. OOEKTUTE MOTaT Ja Ce CEJIeKTHpPAT, IPEMECTBAT U U3-
tpuBar. Upes Tools View ce BMBKBAT pa3iniHH F€OMETPUYHH (PUTYpH — IIpaBa, KBaapar,
MPaBOBIBIHUK, TPUBI'BIHHUK, OKPBKHOCT, enurica, MHOTObIbIHUK. C Mask ce ckpuBar
W OTKPHBAT 4YacTH OT Abckara. B Media View nMa ronsmo pasnooOpaszue oT 00eKTH 1
BUJIOBE (paiiyioBe ¢ BB3MOXXHOCTH 32 BMBKBAHE U U3MOI3BaHe B pa0OTHATA MOBBPXHOCT.
[Mucanero Ha GpopMyIH € YIIECHEHO C PeIaKToOp C OTPOMHO pa3HOOOpasye Ha MaTeMaTH-
YecKH cUMBOMH. [IucaneTo Ha TEKCT OT KilaBHarypara, TaOiuIy ¢ JaHHH, Tpaduku, u3-
o0pakeHus, TMHAMUYHH YepTexH, yed Bpb3KH, BUeo, pdf (aiiinose ce Brpaknar 1ecHO
1 ynoOHO Ha IbCKaTa.

GeoGebra Notes MOxe 1a ce M3I0JI3Ba 32 CHHXPOHHO 00yY€HHE B eJIEKTPOHHA Cpe-
J1a OT pa3CTOsSHUE Ype3 CHOICIsTHE Ha eKpaHa Ha YYUTessl B IuatdopMa 3a BUIICOKOH-
(epentHn pazroBopu. Ch3nageHuTe GaiyioBe OT TOBa NPHUIOKEHUE CE 3ara3BaT B IPo-
¢una B miargopmara GeoGebra.org karo Activity. Te Morar fa ce pegakTupar, 1a ce
CrIozieNisi Bpb3Ka KbM TSX WM Ja ce u3TenT Karo .pdf .

GeoGebra Notes Moxe Ja ce BMBKBa Kato enieMeHT Ha GeoGebra Activity. Tosa naBa
BB3MOYKHOCT Ha YUCHHLIUTE J1a U3MIOI3BAT BCUYKU MHCTPYMEHTH Ha OHJIAiH TbCKara 3a
pelaBaHe Ha TIOCTaBeHaTa UM 33/1a4a B MHTEPAKTUBHUSI JIUCT.

C Bceku uHTepakTuBeH JUCT GeoGebra Activity, KOUTO ChIbpXa TOHE E€IHO
GeoGebra npunoKeHUe WK MOHE eIIMH BIPOC MOXKe J1a ce ch3nane GeoGebra Class
— BUPTYyaJIeH 4Yac, B KOWTO YUUTEISIT HAOMOnaBa eAHOBPEMEHHO Halpeabka Ha BCEKU
yueHuK. [locoueHnTe eneMeHTH Ha MHTEPAKTUBHHS JIMCT C€ PEBPBILAT B 3a/1a4H, KOU-
TO y4aiuTe TpsioBa Aa W3IMBIHAT B IiaTdopmara.

e ®
L
®

P @ ' ® ® HabaromeHHE

chb3gaBaHe Ha ¥ chITABAHE Ha OpHCLeIHHABAHE Ha
™ Activity Class HA VHEHHIHTE Hampeaska

HA
i XX M e

e
®urypa 2

Crbnku 3a cb3naBane Ha GeoGebra Class (ur. 2)

3a na ce cp3pane knac B GeoGebra.org, € HEOOXOOMMO YUHUTEIST 1a UMa PEerucTpa-
st B caifta. Bewuku Activity u Class ce cbxpaHsBar B mpoduiia My. AKO YUEHHKBT Blle-
3e ¢ el npodun B Class, 11e MOoKe Ja pa3iekia CBOUTE JIMCTOBE B IUIaT(opmMara.
Bw3mokHa e peructpanust u ¢ npodun edu.mon.bg, ce3nagenn or MOH. Yyennmure
Morar Jja BJsI3ar B Kilaca u Ja paboTsT 1Mo 3aJaJeHUTE WHTEPAKTUBHH JIUCTOBE U 03
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npodun B GeoGebra.org, Ho HAMa [a BIKAAT paboTaTa CH CiIe]l 3aTBapsSHETO Ha JIUCTA.
PemennTe 3ama4n oT yueHunmre ce 3anaspar B Class Ha y4uTenst He3aBUCHMO i ca
BIIE3IH ¢ poduit nitu 6e3 mpodut.

1. Cp3aaBane niM HaMupaHe Ha Activity (AHTEPaKTUBEH JIUCT).

Activity TpsiOBa 1a chABpKa €IeMEeHTH, KOUTO ce TpaHchopMHpar B 3a1a-
YM Ha yYCHHMKa — aluIeTH, eJICKTPOHHH TaOIMLHM, OHJIAlWH JBbCKA, 3aJa4H C
OTBOPEH MM CBOOONEH OTroBop. B nmucra Moxe 1a uMa U IpyTu eleMeHTH
— BHJEO, HHTEpHET caiT, pdf, mzobpaxenus. B GeoGebra Class yuutenst
HabmonaBa paboTaTta caMo 10 3a/1a4uTe.

. Cn3naBane Ha GeoGebra Class

B ropHus neceH b Ha OTBOpEHHS HHTEpaKkTHBeH JucT ce n3dupa CREATE
CLASS, BbBekaa ce UMe Ha Kjlaca U ce TeHepupa KOJ ¥ JIMHK 32 IPUCHETU-
HSIBaHE Ha y4eHUIH. FIMa Bb3MOXKHOCT Aa ce J00aBAT U APYTU YUUTEIN KbM
yIPaBJIEHNUETO Ha TO3U KIIac.

. IpucvenuusaBane Ha yueHuuute koM GeoGebra Class

VYuenunnure nony4asar 10cToi 10 GeoGebra Class 1o emvH OT 1BaTa HaYMHA:
— C KOJT — YUHTEJIAT ChOOIIIaBa Ha YUCHUITUTE TEHEPUPAHHUS KO TIPH Ch371aBa-
He Ha Class, a Te To BeBeXIAT B GeoGebra Classroom)
— ¢ JIMHK — YYUTEJIST U3MIpalia Ha YISHUIIUTE TUPEKTEH JIMHK KbM Ch3Ia/e-
uust Class, a Te moceiBar Bph3Kara, BIU3aT CH ¢ PO WK CH 3aIlHCBAT
CaMo MMETO.

4. MonutopuHr u ynpasnenue B GeoGebra Class

— OO0 w3men Ha kiaca (¢ur. 3)

Joxkaro yuenunure Biuzar B GeoGebra Class, iMeHaTa UM Ce TIOSIBIBAT B HAYATHA-
Ta CTpaHuIaTa Ha yuauTesst. Tol BIKIa KOJIKO 33/1a4H € PEIiI BCEKU €IUH YUCHUK, a Ha
MUHHATIOpaTa — TEKyIllara My 3a/1a4a.

Task 2 Task 4 Task 2 Task 4

Student 1 Student 2 Student 3 Student 4

Task 3 Task 3 Task 6 Task 1

Student 5 Student 6 Student 7 Student 8
= — 3 —

®urypa 3
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— Ilpernen Ha 1eNHUsS UHTSPAKTUBEH JIUCT HA BCEKU YUCHHUK
Ot o01us U3IIe]] Ha Kjlaca MOXe Jia ce n30epe KOHKPETeH YUEHUK U JIa Ce pas-
IJIeaT PeICHUTa Ha 3aJ]a9iTe MY B LIEJIUs MHTEPAKTHBEH JIUCT. TOBa JeiicTBUE Ha
YUUTEINS HE TIPEKhCBA paboTara Ha YUCHHKA 110 3aJJauuTe.
— OO0y m3ntes Ha 3agaunte (ur. 4)
B To3u u3mien ce BU3yanu3upaT BCHYKHU 3324l OT UHTEPAKTUBHUS JTUCT U KOJI-
KO OT YYCHUIIUTE Ca PellaBalid BCSIKA OT TAX.

OTbenexere BEPHUTE TELPACHUA:

MULTIPLECHOICE = GEOGEBRA = GEOGEBR E

GEQOGEBR/ GEOGEBRA
Task 1 Task 2 Task 3 Task 4

p~————23 -} N "

3 out 3 t < 3 it < it of 5¢
OTKOUATE ADYra NWT2IOPoB2
TpOAX2 uacnal

GEOGEBR/ GEOGEBR/ GEOGERRA OPEN QUESTION

Task 5 Task 6 Task 7 Task 8

) f———. 9 o -

16 out t fout of 5 out of 50

®urypa 4

— Habnronenne Ha Bcuuku pemieHus Ha eaHa 3aaa4a (¢ur. 5).

C MapkupaHeTO Ha 3a/1a4a OT CIHChKa Ce BIKAAT BCHUKU PELICHUS OT yYeHU-
LUTE Ha Ta3u 3a1a4a. Upes TO3M U3IIIe yUUTENIT IpociesiBa Jajld YUCHULIUTE ce
CHpaBsIT C OCTaBeHaTa 3aja4a U Jalyd UMaT HyKIa OT JOIBIHUTEIHU yKa3aHusl.
JlecHo ce mpociensBaT BCHUYKHA BapUaHTH Ha PEIICHHs, KOUTO MOTaT Jja ce KOMEH-
TUPAT C YYCHHUIINTE.
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Student 1 Student 2 Student 3 Student 4
Student 9 Student 12 Student 13 Student 14
®urypa S

— [Ipernen Ha peLIeHNETO HA BCEKH YUEHHK 0 U30pana 3anada (pur. 6).
VYauTensaT Moxe 1a n3depe yueHUK OT MUHHATIOPUTE U Ja pa3rieaa moapoOHO
pELICHHETO My Ha KOHKpETHAaTa 3a1a4a.

4 x

Task 4

A~ oo)«)X) =]+

¢ c=10.03
P=a+b+c=9.02+ 1789 +10.03 = 36.94cn. i
durypa 6

324



BupmyaﬂeH uac no mamemamurka

— Jluarpama ¢ pe3yaTaTu OT 3a7ada ChC 3aTBOPEH OTroBop (dur. 7).

VYuurensar nony4asa 06001ieHa o0paTHa Bpb3Ka ¢ JaJeHUTE OTTOBOPU Ha yue-
HUIIMTE Ha MMOCTAaBeHATa 3a/a4a ChC 3aTBOPEH OTTOBOP. MOXKe Ja ce MpOCiean U
KOU OT TAX € JaJ TMPaBUJICH WK TPEHIeH OTroBOp. J[OKaTO yUYCHHUIMTE BHBEKIAT
WIIM TIPOMEHSIT OTTOBOPHTE, TO BEJHAra ce akTyallu3upa ChOTBETHATA JAuarpama ¢

pesyiTatuTe.

A TpVIbﬂ,IIHHK C NPasu bran € NPaBobIbAEH.
B: B NpaBobrb/HKA TPMBIBJIHKMK MM ABA OCTPY bIbAA.
CGB NPaBoObLIHAHUA TPUBIBAHUK KaTeTuTe OGD&WB&Y NPasva brova,

D: XunoTeHy3ata e Hali-Mankata CTpana B NPABOBIBAHWA TPMBIBAHMK.

E: 3a Aa ce npecmeTHe 06WKOIKATa M HLIETO HA PABHOCTPAHEH TPHBIBAHMK & 0 A2 Cé 3Hae Ab Ha CTpaHaTta my.
FZ AKo 3Haem NUUETO HA NPasoblibAeH TPHBIBAHNK, TO MOXeM A3 a Ha ny.
®urypa 7

[Ipernen Ha perieHusATa HA 33J]a4U ChC CBOOOCH OTTOBOD ((ur. 8).

B MUHHATIOpUTE Ha BCEKH YUCHUK MOXKE J1a C€ MPOCTICIH JaICHUAT OTTOBOP HA
3amadara. Busyanusupa ce B peanHo Bpeme paborara My mo Hest. [Ipu nzdupane Ha
KOHKPETEH YUYSHHK PEIICHUETO MY CE OTBaps B LT IPO30PEII.

KaK ute ce npomMeHkt AMUETO Ha KPBT, aKO PAANYCET MY Ce YBeAHUM N MuTH?

LLLe e yBenwumr N H3 KBAAPaT MuTH e C& YERNMMH NN MHTH yBEN436a C8 NN NbT LLie ce yeenwun nn Mt

Student 21 Student 40 Student 52 Student 58

Sample answer v

®urypa 8
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— VYmpagnenue Ha nocrbna 1o 3anaunte B GeoGebra Class

YuurtensaT Moxe Ja NpeKpaTH AO0CThIIa HA YUEHULIUTE 10 3aJauuTe C Ha-
tuckane Ha Oyrona PAUSE. Te He mMoraT ga mpoMeHSIT pelIeHUsTa CH, akKo
YUHUTEJSIT He OTMeHH 3a0panara. CrimpaHeTo Ha AOCTBIA 0 3aJa4uTe MOXKE
Jla ce M3IMO0J3Ba MpU NPOBEXKAaHEe HA pa3luyHu (OPMH 3a KOHTPOJ U OLICHKA
Ha yyeHuuTe. Ta3u Bb3MOKHOCT Ha miuaTdopmara MOXKe J1a ce M3I0I3Ba U 3a
JIa ce 00bpHE BHUMaHUE Ha JOIYCHATH I'PEIIKH, 32 00CHKAaHE HA Pa3IuyHU
pelLIeHNs UM OCUTYpPsIBaHE Ha BHUMAaHME NIPU BbBEXK/JaHE HA HOBO 3HAHUE OT
YUHTEs.

— Iloka3Bane/ckprBaHe Ha IMEHATa HA YYCHUIIUTE

ITo Besiko BpeMe morar Aa CKpUsT UMEHaTa Ha BCHUKH y4eHUIH. ToBa € Moaxo-
TSI HA9MH 3!

— IOKa3BaHe Ha paboTara Ha BCUYKHM YUCHHUIIM Ha Kjaca, 3a 1a C€ CTUMYIIUpPAT

JIUCKYCHU;
— TIpeNoTBpaTsiBaHe Ha HEyAOOCTBOTO Ha YYEHHK C HEMPAaBHIIHO pEIICHUE Ha
3ajJ1aya, KoraTo ce rnoka3pa Ha LIeJHsl KJiac.

— Penakrupane Ha GeoGebra Class

AKO e HeoOX0qUMO J1a ce MPOMEHAT, A00aBAT WJIM U3TPUBAT 3a1add B
GeoGebra Class, To TpsiOBa 1a ce pelaKkTHpa OPUTHHAIHUST HHTEPAKTUBCH
JIUCT, OT KOMTO € ch3aZeH KiachT. Bb3MOXKHa € MpoMsiHa caMO aKO OPUTHU-
HaJIbT ChUIECTBYBa B nmpoduia Ha yuutensd. Cien Kato ce MpOMeHH JUCTHT,
TO BCHYKM pEeJaKkLMU ce aKTyaJM3upaT B TEKYLIUs KJac M C€ BU3yalIu3upa
B JIUCTOBETE HAa y4YEHHIUTE. AKO OT pelaKTHUpaHUs MHTEPAKTHUBEH JIUCT ca
CBh3JaJICHU U APYTH KJIaCOBE, TO T€ CHIIO CE€ aKTyaJHU3UpaT C HAPABEHHUTE
MPOMEHHU.

3a ma e mo-rpBKaBoO ynpaBieHueto Ha GeoGebra Class, e moaxonamo ot
n30paH MHTEPAaKTUBEH JIUCT Ja ce ch3naBa caMo enuH Class. Ako ce mpoMeHu
UM U3TPHUE OPUTHHAIBT, TO 33Ja4UTE B CH3JaJE€HUSA OT HEro Kjac ChIIO ce
MPOMEHST uiau n3Tpubar. ChbC Ch3/laBaHE HAa HOBO KONME HA WHTEPAKTHUBHUSA
JIUCT U CH3[aBaHETO Ha JIPyT KJac ¢ HETro Ce 3ama3Ba Bb3MOXKHOCTTA 3a pas-
JUYHO MPOBEXJIaHEe Ha Yaca, cboOpa3eH C TeMIla U MHAUBUIYATHOCTTA MY

(¢ur. 9).

326



Bupmyaﬂen uac no mamemamurka
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®urypa 9

Peanu3zupane Ha BUpPTYyaJieH Yac 0 MaTeMaTHKa B 00J1a4HaTa niargopma
Ha GeoGebra

CpueTaBaHeTO Ha WHOBAIMOHHU M TPAJUIMOHHU IEAarorM4ecKd CpeicTBa,
KakTO M HM3MOJI3BaHE HAa MaTepUalHU U BUPTYaJHH, HAa JTUHAMHUYHU U CTATUYHU
CpezcTBa ca 1oKa3aan e(heKTUBHOCTTA CH B 00y4eHHEeTO 1o MaTeMaTnka. Chliect-
BEHO € 00aye choOpa3siBaHETO ¢ MHAMBHIYATHUTE 0COOCHOCTH, 32 Jla HE CE JIOMyC-
HE 3aIbpKaHe Ha Pa3BUTHETO HA YUEHHIIHU, IOPOJCHO OT MPOIBIIKUTEITHO M3IOJI3-
BaHe Ha efgHo0Opa3Hu neparoruuecku cpeacta (Chehlarova 2013). Bupryannara
mwiatgopma Ha GeoGebra e MoueH U epEeKTUBEH MHCTPYMEHT 3a M3IOJI3BaHE B
KOMOMHAIMA cbC COPTyep 3a CHHXPOHHO 00ydeHue no Mmaremaruka (Zoom, Google
Meet, Teams u npyru). C onnaiin Bepcusita Ha GeoGebra yantenure Morar aa pe-
aIM3MpaT IBJIIHOLECHEH BUPTyalieH Yac 10 MaTeMaTHKa, KaTo:

— W3IOJI3BAT OHJIAHH ABCKA C BCHYKH HEOOXOJMMU MHCTPYMEHTH M BrpaieHH
MPUIOKEHHS 33 IWHAMUYHA MaTeMaTHKa;

— 3arasBaT U CIIOJCIAT 3alMCKUTE Ha OHJIalH IbCKaTa;

— Chb3/aBaT MHTEPAKTHBHU JIUCTOBE C Pa3HOOOpa3HM 3a7add 3a W3CJIEABaHE,
eKCIIepUMEHTHPAaHe, pellaBane Ha MpoOJIeMH, OTKPUBAaHE Ha CBOWMCTBA U JIO-
THYECKHU BPB3KH, Ch3/1aBaHe Ha JMHAMUYHH KOHCTPYKIINH;

— Ha0JroaBaT eAHOBPEMEHHO padoTara Ha YUYECHHUIMTE B PEaHO BPEME;

— CJIEAAT HampeIbka Ha BCEKH YUEHHK, Oe3 1a € HeoOX0AMMO TOH J1a CIIOAEIS
eKpaHa cu;

— ynpasisiBar yueOHUs yac e()eKTHBHO B €JIEKTPOHHA Cpelia OT Pa3CTOSHUE;

— OCBILECTBABAT KOHTPOJ M OLIEHKA HA YYeOHHUTE MOCTUKEHUS;

— 3a/1aBaT ¥ MPOBEPST JECHO JOMaIIHa padoTa;

— WBIIOJ3BaT MHTEPAKTHBHUTE JINCTOBE KaTO 3aJaHUS U B APYTH BUPTYaHH
KJIACHU CTau.
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H3ciaenBane Ha HATJIacHUTe 32 M3M0J3BaHe HA BUPTyaJHaTa miardopma
Ha GeoGebra B 00y4eHUETO M0 MATEMAaTHKA

B pamxute Ha mporpama ,,Cnenpamute 10 — B moaxkpena Ha 3HAYUMU HIIEU
npe3 cleABalluTe JIeceT TOAWHU B paszmen ,,OHjiaiiH ydeHe™ Ha QoHganus
»~AMepuka 3a beiarapus® CMb — cexkuus Bapha, yuacTBa ¢ npoext ,,MaTtema-
THKa B elekTpoHHa cpena Geogebra Activity/Classroom (MEGA)“Y. Exqna ot
nerHocTuTe Mo IlpoexTra e oOydyeHue Ha yyuTenu Ha Tema: ,M3mon3BaHe Ha
uHcTpyMeHTUTe Ha GeoGebra Activity B 00y4eHHETO 1O MaTeMaTUKa  C Mpo-
IBIDKUTETHOCT 32 akaeMU4HH yaca. KBanudukanquoHHHUST Kype ce MpoBeae
npe3 mecen ¢pepyapu 2021 r. B Hero B3exa yuactue 96 y4uTenu 1mo mMarema-
THKa oT obnact Bapna. [1o Bpeme Ha 00y4eHHETO yUHUTEIUTE CE 3aMo3Haxa ¢
ocHoBHUTe QyHKUUHU Ha atrhopmara GeoGebra.org: pabota ¢ nuueH npodui,
ThPCEHE Ha PECypCH, Ch3aBaHEe U CIOACISIHE HAa UHTEPAKTUBHU PabOTHU JIHC-
ToBe (Activity), BuptyaneH uac (Classroom), uspaboTBaHe Ha AMHAMHYHU KOH-
CTPYKIIMH 10 TEOMETPHsI, CTEPEOMETPHSI, BEPOSITHOCTH U CTATHCTHUKA, QyHKLIUN
u Tabnuiy, 100aBeHa PEaTHOCT.

[IpoBeneno e mpoyuBaHe C y4aCTHULUTE B Kypca ,,li3non3Bane Ha UHCTPY-
MeHTuTe Ha GeoGebra Activity B 00y4eHHETO IO MaTeMaTHKa . AHKETHpaHUTE
YYHUTETU OTTOBOpPHXa HA BBIPOCH, CHCTABEHU IO JBA KPUTEPHS: OTHOIIECHHE
KbM MpUJIaraHeTo Ha YCBOGHHUTE yMeHUs 3a pabora ¢ GeoGebra B 00y4eHHETO
M0 MaTeMaTHKa M MPHJIOKUMOCT Ha Bb3MOXKHOCTUTE Ha GeoGebra B 00yueHune-
TO IO MaTeMaTHKa.

OTHomeHNe KHbM NPHJIATAHETO HA YCBOGHUTE YMeHHs 3a padora c
GeoGebra B 00y4eHUeTO 10 MATEMAaTUKA

Ha ¢ur. 10 u ¢ur. 11 ca Bu3zyanusupanu OTTOBOPUTE HA BBIPOCHTE KOU OT
MPUIOKEHUATA U BB3MOXKHOCTUTE HAa GeoGebra ydyuTenuTe ca H3MOJI3BAIU
npeau oOy4YeHHETO M Ko OmXa HM3IMOJI3BalU clie] Hero. Ha auarpamwuTte sicHO
ce BWXKJaA, Y€ MPEIOJIaBaTeIIUTE OICHSBAT BUCOKO HOBUTE (PYHKIMOHATHOCTH
Ha GeoGebra u 1ie TH TIpUjarat B 4aCoOBETE MO MaTeMaTHKa. V3KIIIOUUTEITHO
rOJISIM CKOK C€ HaOJIro/1aBa B HaIrlacuTe UM Ciie]l 00yYeHUETO 3a U3MOJI3BaHe Ha!
GeoGebra Activity — cbc 79%, GeoGebra Classroom — ¢ 61%, GeoGebra Notes
— 62%, GeoGebra ownmnaita Bepcusi — ¢ 55%. HoBuTe acriekTu 3a M3I0JI3BaHE
Ha PECypCHUTE M NMPUJIOKEHUATA HA Ta3W BUPTyallHATa MaaTdopMa yBelIndaBatr
3HAUUTEIHO U JKEJIAHUETO Ha YUYUTEIUTE JIa ThPCAT TOTOBU MaTepuanu — ¢ 33%,
Jla ch3maBaT uepTexku 3a oHarnensBane — ¢ 41%. C 64% ca ce yBeauuunu u
Te3U, KOUTO IIe Ch3JaBaT JUHAMUYHU YEPTEKU 32 M3CICABAHEC U OTKPUBAHE
Ha MaTeMaTH4eCKO 3HAHUE OT YYCHUIIUTE BbB BUPTYAIHU U PEAHU YaCOBE I10
MaTeMaTHKa.
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Hinmo3eaHe Ha GeoGebra oT YIHTEIHTE IO
MAaTeMAaTHKAa

100%
90% 7
80%

Bo%
B3
8%

0% 6%
600 53%
ﬁﬂ 34335%
I 23%
20%
10% 3% ﬂ % a% b%

1% — 1 i 1

He msnomseam GeoGebra -  GeoGebra-  GeoGebra  GeoGebra  GeoGebra
GeoGebra OECETON OHITAHH Activity Classroom Notes

BEpCHA  EBEpCHA

Ollpeau ofvusmnete W Cnen ofyaeHueTe

®urypa 10

Hznmo/13BaHe HA BE3MOKHOCTHTE Ha GeoGebra B 00yuieHHETO 1o
MAaTeMAaTHKA
100%
0% 8204 36%

87%
80% T6%
70% 65% 68%
50% 53%
50% 43 46%
40%
30%
20% 1% 15
10% % 4% 300
0%

pafoTa CTOTOBM CBONABAHE HA  CHOOABAHE HA  CBOJABAHG HA  CBONABANE HA  HHTSPAKTHEHA  Be (HAMa ma)

pECYPLH HEPTERN 33 OHHAMEYHE =~ HETGPAKTHEHH EBEPTYAeHWac  CAM3 OBCKR HSIOMIEEM
OHAMMENAE3HE  UEPTERH 33 THCTOES
H3CENBAHS

Ollpemn ofyusmmero  BCnem ofyusgmeTo

®urypa 11
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punaoxumoct Ha Bb3MOkHOCcTHTEe HA GeoGebra B o0yuyeHnero mo mare-
MAaTHKAa

Yuutenure mo MaTeMaTHKa OCh3HABaT MPEJUMCTBATa U MpPEeAU3BUKATEN-
cTBaTa J1a MPOBEXJAT BUPTyaJeH Yac 1o MaTeMaTHKa C MOMOIITa Ha o0nay-
Hata nnatd@opma Ha GeoGebra. Hali-ronsiMoTO UM IpPUTECHEHHE €, Ye MIe
UM € Heo0XOAMMO MOoBeYe BpeMe 3a MOJATOTOBKA Ha MHTEPAKTUBHH JIUCTOBE
(72%).

OyakBaHu TPYAHOCTH NPH H3NOX3BAHE HA MPHIOKeHUsITA HA GeoGebra B
00Y4EHHETO 10 MATEMATHKA

YUueHHIHTe HAMa 12 ce COpaBsiT s‘y

¢ PETHCTPALMATA B CAliTA 0
TPYAHO [e Havepst OAX0AAIH 321241 lo(yo
YueHHIIHTe HAMA /la Morat ia paﬁOTSlT C 100/
HHTEDAKTHBHATe THCTOB 0
He ce YYBCTBaM JI0CTaThYHO MOATOTBEHA 150/0
TEXHHYCCKH TPoGIeMH 17%
JWTICBAT PHKOBOICTBA 32 padota ¢ GeoGebra 18%
He 0IaKBaM HpoGIeMH 20%

e Mu e lleOﬁXOI[lIMO [0BeYe BpemMe 720/
32 MIOArOTOBKA HA YPOKa 0

®urypa 12

OO6myBaHeTo ¢ Koneru u padorara B exur (73%) 6uxa moMorHanu 3a crpa-
BsiHE ¢ po6iieMu B maropMaTa U 3a HOBU HJIEH 3a M3II0JI3BaHeTO . Masika
YacT OT YUMTEJIUTE Ce MPUTECHSIBAT OT TexHuuecku npodiemu (17%) u ot
TPYAHOCTH ¢ paborara B minatdopmara ot yueHunure (10%).

JocTbenHu ca MHOToOpoiiHM pecypcu B caiita Ha GeoGebra, HO ca Ha aH-
TIIMACKU €3HMK, KOETO € Mpedyka 3a rojsma yacT oT mpemnonasarenute. Cro-
JEJSHEeTO Ha CH3JaJACHUTE OT YUUTEIUTE aljeTH, MHTEPAKTUBHH JHCTOBE U
KOJIGKIMU O yBENWYWIO OpOsi Ha MarepualnTe Ha OBIATapCcKU €3MK, KOMTO
nie ca chbo00pa3eHu ¢ HAIUTE ABbPKaBHU 00pa30BaTENHU CTaHAApTH. YUuTe-
JUTE UMAaT HY>KJa OT HaJliuyue Ha TOTOBU MHTEPAKTUBHHU JIUCTOBE MO TEMHU OT
ydyeOHaTa mporpama mno maremaruka (64%), KoeTo 3HAYUTETHO O HaAMaJUIO
BPEMETO 3a MOJrOTOBKA HA YPOK B €JIEKTPOHHA cpefa.

330



Bupmyaﬂen uac no mamemamurka

OT1 KAKBO HMAaTe HYIKIA, 32 J1a NpHIaraTe BL3Mo:kHocTtHTe Ha GeoGebra B
00YUeHHeTO M0 MaTeMaTHEKA?
JONBJHHTETHO oﬁyuenue

0,
3 padora ¢ GeoGebra
cbBPeMeHHO TeXHHYeCKO 0fopyIBaHe 550
HA KAOHHETA 110 MATEMATHKA o
NOCTHIHE T0TOBH HHTEPAKTHBHH JTHCTOBE 64%
10 TeMH OT y4eDHATA HPOrpamMa 0

®urypa 13

HAMAM HHKAKBO KeJaHHe

He MH € Heo0XoTaMO HHIO TOOTBIHATETHO

AHKeTUpaHUTe O0YYCHU YYUTEIU ca YBEPECHHU, Y€ IIe M3IOI3BAT Bh3MOXKHOC-
tute Ha GeoGebra Hali-Bedye 3a 00OydeHHUE MO0 MaTeMaTWKa B €JICKTPOHHA cpena
ot pasctosiaue (93%). CbBpeMEHHOTO TEXHUYECKO 000PY/IBaHE Ha KAOMHETUTE 110
MaTeMaTHKa € yCJIOBHE 3a MpuiiaraHe Ha ruiar¢opmara B IpUCHCTBEHO 00yUYCHHE.
W3znon3BaneTo Ha JIMYHUTE YCTPOWCTBA HA YUYCHUIUTE B YUIIHUIIE € TIPUEMITHBO
camo 3a 27% OT yuuTenure.

[Ile m3noa3Bam BL3MokHOCTHTE HA GeoGebra mpu:

o6ysesme b eexrpomno cpexa or pascroxmne | 03 %
ONpPHCHCTEBEHO oﬁy'lenne - 32 Cb31ABAHE HA _ 62%
0

JTHIAKTHIECKH CPelICcTBA

IPHCHCTREHO 0fydenHe B kommoTspEa 3a1a [ 50%

NpPHCECTBEHO uﬁy‘lenne ¢ JHIHH yupoiicnaa Ha _ 27[}%,

YUeHHIHTE

Mozea "exun yuennk:exno yerpoiicreo” [N 11%

®urypa 14
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PesynTaruTe OoT HapaBeHOTO MPOyYBaHE MMOKA3BaT, Y€ YUUTEIUTE UMAT MTO3H-
THUBHO OTHOIIEHHE KbM Bb3MOKHOCTHUTE 32 M3MOJI3BaHE Ha OOMauHara miardopma
GeoGebra 3a ocblecTBsiBaHe Ha pazHooOpa3Hu Gopmu Ha oOyueHnue. Ouakpa-
HUTE TPYIHOCTH 3a MPHJIAraHEeTO UM Ca peajHH, HO pa3pelnMH. B mocTosHHO
MPOMEHSIILIUTE CE€ YCIOBHS Ha CHbBPEMEHHHS CBSIT HHOBAL[MUTE B 00Pa30BaHUETO
TpsiOBa na ObJIAT aJeKBaTHU HA Pa3BUTHETO Ha WHPOPMALHMOHHOTO OOILIECTBO.
CBHBpEeMEHHUTE TEXHOJOTHYHU BH3MOXHOCTH TMO3BOJISIBAT BUPTYAIHHUAT Yac IO
MaTeMaTHKa J1a JOOIMKU 1o e(peKTUBHOCT OOYUYEHUETO B yUWIHIIE. 3a JHCLIHH-
T€ YYEHHIIM TEXHOJIIOTUUTE Ca YacT OT €KEJIHEBUETO UM U € €CTECTBEHO T€ Ja TU

H310J3BAaT U A0KATO y4ar.

BEJIEXKKHA
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VIRTUAL MATH CLASS
Abstract. The challenge of conducting an electronic environment for remote

mathematics education is a condition for finding effective methods, forms,
approaches, and platforms for a successful learning process. One of the solutions for
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the implementation of a ,,virtual lesson* in mathematics is the cloud environment

of GeoGebra. The article discusses various aspects of the application of the online

platform GeoGebra in mathematics education: creating interactive worksheets,

virtual classrooms, online boards, tools for classroom management, monitoring, and

evaluation of student achievement. The attitudes of mathematics teachers about the

use of GeoGebra online applications in math lessons are researched and analyzed.
Keywords: e-learning in mathematics; virtual class; GeoGebra
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