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MO/IMBOCTI BUKOPUCTAHHA MOBINIbHUX AOAATKIB MiA YAC BUBYEHHA NIAHIMETPIT
B CEPEAHINM LUKOAI

AHomayisa. Cb0200Hi 1100CMB0 AKMUBHO 3ACMOCOBYE CY4YaCHi mexHos102i4Hi 0ocA2HeHHA 8 6a2ambox chepax
wummedianeHocmi. Beaukuli nomeHuian mexHonoezii marome i 8 ocgimi, npome 0asneKko He 8¢i iXHi Moxcausocmi
MPOaHANI308GHO MA 30CMOCOBAHO. Bmim Hi 0514 K020 He € cekpemom, Wo 3080AKU NPO2PAMHOMY 3abe3rneyeHHo
MOXKHA MiIOHAMU HAOYHICMb HA NPUHYUNo8o Hosuli ma AkicHUl piseHb. JaHa cmamms npuceayeHa MUMAHHIO
YHOAOYHEHHSA 2eoMempuYHUX KOHCMpYKUil 3acobamu mobinbHux ma Web-0o0amekie nio Yac eug4eHHs naaHimempii
8 cepedHili wkKoni. Po3znaHymo 0o00amku, AKi y 8u2n[adi i20p-201080/10MOK 00380/A10Mb pPO368°A3ysamu
pi3HOMaHimHiI 3a0a4i Ha nobydosy 6e3nocepedHbo Ha cmapmaoHi (Euclidea, Pythagorea ma Pythagorea60°), a
makox sukoHysamu nobydosy OUHAMIYHUX 2eoMempu4Hux KoHcmpykuyili (Euclidea ma Euclidea: Sketches).
JemanbHo po3ibpaHo Moxcnueocmi ma npuHyunu pobomu yux O0odamkKie, HasedeHO MpPuKAaou 3adau.
lMpoaHani308aHO MOHAUBOCMI BUKOPUCMAHHA M00i6HO20 MPo2pamMHO20 3abe3ne4yeHHA 8 HaB4abHOMY fpoyeci ma
lio2o posb y supiweHHi pi3Hux npobaem, aKi N08’a3aHi 3 BUKOHAHHAM YYHAMU PUCYHKi8 00 3a0ay.

Knrwuoei cnoea: zeomempis, mobinsHi 0odamku, Euclidea, Pythagorea, 3a0a4i Ha nobyodosy, Hosi oc8imHi
MOX(/IUBOCMI, HAOYHICM®b Yy 2eomempii.

MocraHoBKa npobaemu. MNMoyaTtok XXI cToniTTa — Le enoxa bypxnunsoi iHpopmaTtusauii cycninbctea. Came Tomy
[OCTYMHICTb Ta MOBIiNbHICTb iIHDOPMaLLT € HEBIA EMHOK CKNAA0BO KUTTA KOXKHOI Nt0ANHU. Lie 3yMOBAtOE NONUT Ha
nnathopmu, AKi L03BONAIOTb Peani3oByBaTM MPOLLEC HABYAHHA 3aNEXKHO Big MOXAMBOCTEN uu BnogobaHb
KOPMUCTYBAYIB y TUX Y iHWIMX popmaTax.

HeobxiaHo0 YyMOBOI A/19 OBONOAIHHA FrEOMETPIEID € He NNLLIe 3HaHHA TEOPETUYHUX BilOMOCTEN, a 1 BMiHHA
po3B’A3yBaTK 3agaui. Lle BigpisHAE reomeTpito Big, iHWKWX AUCUMNAIH, WO YAaCOM YHEMOMK/IMUBAIOE ii ONaHyBaHHA
TiNIbKM 33 JONOMOTOI Cy4acHUX TeXHIYHMX 3acobiB. MpoTe uA nepenoHa He € NPUHLMNOBO HEepPO3B'A3HOD, agKe
MOXAMBOCTI MObiNbHUX Ta Web-a04aTKiB, @ TaKOX KOMMN'IOTEPHUX NPOrpam, CbOroAHi A03BONAIOTb BUPIINTY LLIO
npobaemy.

AHanis OCHOBHMX AochnipeHb i nybnikauii. MMuTaHHA, NOB’A3aHi 3 BUKOPUCTAHHAM iHbOpMaLiMHO-
KOMYHiKaLiHMX Ta MybTUMEZiHUX TEXHOJIOTIN B NPOLLECi HAaBYaHHA MaTeMaTUKKN B CepeaHii WKOoAi, po3rnaaanm
B cBOix npauax M. |. }angak, 0. C. Pamcbkuis, C. A. Pakos, O. M. 3eneHnsk [1, 2], O. B. CemeHixiHa [3, 4], B. M. PakyTa
[5, 6, 7] Ta iHWi. HUMmKM Byn0 0BIPYHTOBAHO AOLINbHICTb Ta Ba*KAUBICTb BUKOPUCTAHHA Cy4acHUX TEXHOOTIN, 30KpemMa
nporpam AnMHamidyHOT MaTeMaTUKM, K NOTYXKHMX 3acobiB Bi3yanisalii maTemaTUUHUX daKTiB.

MerTa cTtatTi. [laHa cTaTTA Ma€ Ha MeTi onucaTh icHytodi mobinbHi Ta Web-g04aTkm, 3a AONOMOro0 AKMX
MOKHa B iHTEPAKTUBHIN popMi po3B'A3yBaTM 3a4a4i Ha NOOYAOBY 3i WKIABHOIO Kypcy NnaHiMeTpii 6esnocepeaHbo
Ha Komn'toTepi M TenedoHi, BUCBITAUTU OCHOBHI MOM/IMBOCTI LMX MPOrpam Ta iXHE 3MiCTOBE HaMOBHEHHS,
3anpoOMOHYBaTU MOM/MBI WAAXM BNPOBALAKEHHA TaKMX NPOrpam B HaBYaNbHMI MpoLEC Ta CNOCOOU BUPILLEHHA
npobsiem, Wo NoB’A3aHi 3 Nobya0BO YYHAMM PUCYHKIB 40 reOMeTPUUYHMX 3a4au.

Buknag ocHoBHOro matepiany. OgHUM 3i LWKiINbHUX NpegMeTiB, A7 AKMX KAOYOBY PO/b BiZlirpa€ HaoUHICTb,
€ reomeTpif. MaixKe Bci reomeTpunyHi 3aga4i nepenbayatoTb 306paxKeHHA KOHCTPYKLii, AKa 3agaHa B ymosi. AnA
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pPO3B’A3aHHA AEeAKMX 33434 AOCTaTHbO eckisy “Big pyku”. Ane € 3agadi, nig yac po3B’s3aHHS AKMX NPaBUJIbHUIM
PUCYHOK CTa€ HAOYHUM J)Kepenom igel Ta rinoTes, WO A03BO/AOTL /IErKO Ta LWBWAKO BiAHANTM pPO3B’A30K.
TpaguuinHO ONA BUKOHAHHA PUCYHKY Ha YPOKax reomeTpii YYHAMM BUKOPUCTOBYIOTLCA LMPKYAb, NiHiliKa,
TpaHcnopTup (AKWo Tpeba BiaKNacTU GIKCOBAHWMIA KyT) Ta KOcMHeub (418 NpoBefeHHA nepneHAMKYAAPHMX Ta
napanenbHux npamux). MobyaoBaHi 3a AOMOMOrO UMX iHCTPYMEHTIB PUCYHKM € AOCUTb TOYHUMM, NPOTE iHKOAN
notpebytoTb 6arato 3ycuab Ta Yacy Ha iX BMKOHaHHA. LLio npobnaemy MOMXHa /Ierko BMUPIWWUTM 33 4OMNOMOTOH0
nporpam, AKi A03BONAIOTb BUKOHYBAaTW reomeTpuyHi nobyaosu. Cepep Hux nonynapHumm € Gran2D, Xusa
MaTtemaTnka Ta GeoGebra. MNepeBaroto LMX NPOrpam € TaKOXK Te, WO BOHW MICTATb B cObi Habip iHCTpymeHTiB ana
6e3nocepeHbOrO BUKOHAHHA OCHOBHUX NOobyA08B (Nobyaosa biceKTpUcK KyTa, Ko/la 3a TPbOMa TOUKaMM HA HbOMY,
NPAMOI, WO NPOXoAuTb Yepes 3a4aHy TOUKY | NapanenbHa A0 3a4aHO0i NPAMOI TOLLO).

OcTaHHIM 4acOM aKTMBHO CTBOPHOKOTHCA Ta MOLUMPIOIOTLCA FEOMETPUYHI A0AaTKM HOBOro dopmaty, AKi
nepeabayaloTb po3B’A3aHHA KOPUCTYBauyem KOMMIEKCY 3agay Ha nobyposy. Takumu € Euclidea, Pythagorea,
Pythagorea60°. B KOHi/i 3 uMx nNporpam € cBii Habip IHCTPYMEHTIB, AKWIA L03BONAE BUKOHYBATU F€OMETPUYHI
nobynosu, a Tomy i ceBoA NigbipKa 3a4a4, AKI MOXKHa PO3B’A3aTU 33 AONOMOrO UMX iIHCTPYMEHTIB. 3a4aui B umux
[04aTKax po3noAineHo Ha 610KM (3a cknagHicTio abo 3a TMNOM NobyaoBM), B KOXKHOMY 3 SIKUX 419 Nepexoay Ao
HacTynHoi 3agadvi 060B’A3K0BO Tpeba npaBWMAbHO PO3B’A3aTU nonepefHto. Lle gopae npouecy po3s’sA3yBaHHsA
€/1eMEeHT 3MaraHHs, Wo 3Ha4yHo 36i/bLIYE iHTEepec A0 33434 Ta 3a0X04YE A0 poboTw.

OcobnusicTio 3agay Euclidea € Te, Wo Ha eKpaHi BXe 3a4aHo Aefaky ¢irypy, aKy Tpeba BUKOpUCTATM ANA
nobyaoBswm WykaHoi. Hanpuknag, nobyayBati LEHTP 3a4aHOr0 Kona, BNUCATU B AaHUN TPUKYTHUK pomb, BNucaTh B
33aHUIN KyT KOMO, AKe NPW LbOMY MAE MPOXOAUTU 4Yepe3 33afaHy TOUKY TOWO. 3a BMKOHAHHA KOMHOI 3afadi
KOPUCTYBa4Y Ma€ 3mory oTpumatu 4 Tmunu Haropog, (3ipoyok). Haropoay nepwioro TUMy MOXKHA OTPUMAaTU 3a
npasuibHe Po3B’A3aHHA. JNA OTPUMaHHA APYroi Ta TPeTboi 3ipOoyYKM HeobXiAHO po3B’A3aTM 3agayy 3a 3agaHy
MiHIManbHY Ki/IbKiCTb KPOKiB, BUKOPUCTOBYIOUM Byab-aKi iIHCTpyMeHTH, abo TiIbKM LMPKY/b Ta NiHilKY BignoBigHO.
AKWO yMoBY 3aAayi 3a[10BOJIbHAE KinbKa ¢iryp, To nobyaysaslwu BCi Taki ¢pirypu, KOpMUcTyBay o4eprKye YeTBepTy
3ipoYKy, NPo iCHYBaHHA AKOI MOMY 3a34aneriap He Bigomo.

Po3srnaHemo oAHy i3 3a4a4, WO 3anponoHoBaHi B 4oaatky Euclidea.

3adaua 1 (Euclidea). MobyayiTe napanenorpam 3a OAHI€El0 3 MOro CTOPiH Ta CEPEANHOI CTOPOHMU, WO
NpPOTU/IEKHA A0 AaHOI.
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Puc. 1. [Mpuknad odHiei i3 3a0ay Euclidea.

TaKkoX Yy UbOMYy A0AATKY MOXHA OTPMMATKM NigKasKu A0 3aaad. Mpu LbOMy BOHM He MICTATb BKa3iBOK Ha
KOHKPETHi KPOKM, a NiMLlie BKa3yoTb HA NOCNiIA0BHICTb iIHCTPYMEHTIB, 3aCTOCOBYHOUYM AKY MOXHA pO3B’A3aTh 3agauy
33 MiHIMasbHY Ki/IbKiCTb KpOKiB. OKpiM LbOro cepes, MiflkasoK MOXKe MICTUTUCA LeAKUA KOPUCHUIN (aKT, Wwo €
TEOPETUYHMM MIArPYHTAM ANA PO3B’A3aHHA 3aaaui, abo iHpopmauia Npo KiNbKiCTb MOKAUBUX pPo3B’A3KiB. Mix
iHwuMm, B Euclidea mocTynHuUit pexxnum gocnigHuKa. 3a 4ONOMOroK HbOTO MOXKHA A043aTW Ha eKpaH WyKaHy ¢irypy
Ta, EKCNepPUMEHTYIOUM 3 Pi3HMMK NOOYA0BaMU, PO3MNAHYTU AK eleMEeHTU LWYKaHOT ¢irypu cniBBigHOCATLCA 3 AAHOIO.

BuKkopucTaHHa Euclidea no3Bosse 3pobutn npouec BUBYEHHA NAaHIMeTpil iHTePaKTMBHMM Ta 4o4aTy Momy
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NPWHLMNOBO HOBOI HAOYHOCTI. Lle AocAraeTbcs 3aBAAKM AMHAMIYHOCTI 0Oy A0BaHNX KOHCTPYKLIM, AKa peanisyeTbes
AK MOXKMBICTb 3MiHM GOPMM 334aHOI NOYATKOBOI Pirypu, a pasom 3 Heto i BCix BXKe BUKOHAHWX Nobya0B.

BapTo migKpecnutu, Wo BUKOPWUCTAHHA LbOrO A0AATKY He OOMEKYETbCA Temolo «3afadi Ha nobyaosy»,
OCKI/IbKM HafBHI B HbOMY 3a4a4yi MOXyTb OYyTW XOPOLWWMM AOMNOBHEHHAM Mif, Yac PO3rnsfy M iHWKWX Tem Kypcy,
30KpeMa B NpoLLeCi BUBYEHHA Napanesiorpamis, nNaol, pisHUX BUAIB cMmeTpii Towo. Came ToMy LLel A0AaTOK MOXKe
CNYryBaTh He TiIbKM HaBYa/IbHUM CYMPOBOAOM A0 Kypcy NaaHiMeTpil, a 1 633010 ANnA 3aKPiNAeHHsA Ta y3arasbHEHHA
OTPUMaAHUX B 7-9 Knaci BifOMOCTEN 3 LbOro Npeamery.

Xopowwum gonoBHeHHAM po rpu Euclidea € pogaTtok Euclidea: Sketches. BiH cTBOpeHWI BUKAKOYHO AnA
nobyaoBu Ta OOCNIAMEHHSA PI3SHUX FEOMETPUUYHMX KOHCTPYKUiM i, Ha BigmiHy Big Euclidea, He nepeabavae
po3B’A3aHHA Hanepes 3ag4aHux 3a4ay. Jaa 6inbly 3py4yHOro Ta WBMAKOIO BUKOHaHHA Nobynos, ¢yHKLiOHaA Lboro
00OaTKY € Habarato wupLlimm, aHix B Euclidea. Hanpuknag, BCi «KNacKMYHI» TUNU YOTUPUKYTHUKIB MOXKHa ogpasy
nobyaysaTv 3a CNPOLLEHOIO CXeMoto, 06paBLuM B MeHIo Tin dirypu Ta HakpecamsLwu ii 6a3oBi enemeHTU. Tak, Wob
nobyaysatn pomb, LOCUTb NPOBECTM OAHY 3 MOrO CTOPIH Ta BiAKAACTM Bif Hei NOTPiIOHMI KyT MalibyTHbOro pomba.
TakoX nporpama MiTUTb iHCTPYMEHTM, WO [03BONATL 6e3nocepegHbo OyayBaTW YyAOBI TOYKU TPUKYTHUKA
(LeHTpOoiIA, IHLEHTP, OPTOLLEHTP, LIEHTP ONMCAHOro KoJa) 6e3 BUKOHAHHA MPOMIXKHMUX KPOKiB Nobya0BuM. 18 Lboro
NoTPibHO TiNbKM 0BpaTK 4YyZAOBY TOYKY, SIKY BW XoueTe nobyaysaTu, Ta BKa3aTWM Ha BEPLIMHWU BiAMNOBIAHOrO
TPUKYTHUKA.
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Puc. 2. [Mpuknad duHamivHoi KOHcmpyKyii, nobydosaHoi e Euclidea: Sketches.

BWKOHaHi B LLbOMYy A04aTKY NO6YAOBU € AMHAMIYHMMM. LA BAaCTMBICTb NPOABAAETLCA B TOMY, LLLO BCi TOUKM,
AKi B xo4i nobypoBu 6ynn obpaHi Ha NaowWwmHi abo ¢irypi 4OBIIBHUM YNHOM, MOMKHA Bi/IbHO NepemilLyBaTh NO HUM.
Mpy1 UbOMY KOHCTPYKLiA 3MIHUTLCA TaK, Haye BCi BUKOHAHI KpOKK nobyaosu 6ynun 3acTocoBaHi A0 HOBUX BUXiAHUX
TOYOK. AKLLO MOYATKOBI TOYKM MNABHO MEpPEMiLlyBaTh NAOLMHOK YM dirypoto, To KOHCTPYKLUia byae «pyxatuca»
NOCTYMOBO, 3aBAAKN YHOMY MOXHA NPOCNIAKYBATUN AK B AMHAMILLI 3MIHIOETbCA KOHCTPYKLLIA NPM 3MiHi MONOXKEHHA TUX
UM IHLWMX TOYOK. AHANOTNYHO MOXHA 3MiHIOBATK AOBIILHUM YNHOM 3aaHi BiACTaHI UM KyTH.

Euclidea: Sketches n03BONSIE POOUTU PUCYHKU HE TiIbKM ANMHAMIYHUMW, @ M KPACUBUMMU Ta 3PYYHUMM AN
aHanisy. Lla nporpama mae BennKy KinbKiCTb iHCTPYMEHTIB, 38 AONMOMOrO AKMX MOKHA 3MiHIOBAaTU TUMK TOYOK Ta
NiHiN, X KONip, @ TaKOX NPMCBOIOBATM iM Ha3BW. TaKOX BiANOBIAHMM YMHOM MOXKHA NO3HAYUTM PiBHI MixK coboto
BiAPi3KM YM KyTW. MpuK LbOMY NpOrpama He 403BONANTb 3POOUTU XMOHI MO3HAUYKM, AKLLO 3a3HAYEHI BiAPi3KM UM KYTH
He € HacnpaBai PiBHUMM.

TaKoX Lelt ,O0aTOK MaE e 0aHY KOpUCHY GYHKLit0. Bci BUKOHaHI Nobya0BM MOXKHa He nnLwe 36epertn ana
HACTYNMHOrO BUKOPUCTAHHA, a M HaAicnaTu iHWKWM KOpUCTyBayam Lboro goaatky. Lle pobuts Euclidea: Sketches we
6inbWw npnBabAMBMM ANA MOro 3aCTOCYBAHHA B LWKOAI. BUKOHaHWIM B 0AATKY PUCYHOK MOXKHA HE AuLLE BUBECTM Ha
€KpaH YM MynbTUMeSiHY AOLWKY, a W HagicnaTu yYHAM, Wo6 BOHM MOTM/IM CKOPUCTATUCA HUM AIK Ha ypoui nig, Yyac
po3B’A3yBaHHA 3aa4i, TaK i NP BUKOHAHHI OMaLLHbOro 3aBAAHHSA.

B poborTi [3] HaBeaeHO pAg, apryMeHTiB Ha KOPUCTb BMKOPMUCTaHHA Nporpam AMHamivyHOi maTeMaTuKu B
HaBYa/sIbHOMY npoueci. 30Kpema, IXx MoXKHa nownpuTK i Ha Euclidea Ta Euclidea: Sketches:
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1) Ui foAaTKM 403BOAAOTL 3HAYHO 3MEHLUMTU BUTPATM Yacy HAa BUKOHAHHA AKICHUX FreOMETPUYHUX PUCYHKIB Npu
po3B’A3yBaHHI 3a4aY;

2) 3aBAAKM AMHAMIYHOCTI KOHCTPYKLI/A MOMKHa /IerKo Ta WBUAKO BMABUTU MOMWJIKY B PO3B’S3aHHi 3agadi Ha
nobyaoBy: HaBiTb He3HayHe MepemillleHHA TOYOK AaHoi irypu npu xmbHit nobyaosi 6yae nopylysaTu
Bi3yasIbHO «MNPaBWUIbHY» KOHIrypau,ito;

3) 3a AOMOMOrol0 UMX MPOrpam JiIerko OpraHisyBaTM emnipuyHWiA MOLWYK 3aKOHOMIPHOCTEN Ta 3B'A3KIB MiX
eleMeHTaMM Pi3HUX FTeOMeTPUYHMX KOHIrypawii.

Ha noyaTKy BMBYEHHA reomeTpii B 7 KNnaci, AeAKMM YYHAM CKIA[HO Aa0TbCA reOMeTpUYHi nobyaosu. BoHu
MOXYTb BUKOHYBaTM iX [OCUTb TPUBANMI Yac, Yepes Wwo poboTa Ha ypoLii CTaE He Takoto eheKTUBHOLO, AKOI 6 BOHA
mMmorna bytu. TpanaaeTbes, WO YYHI HE MOXKYTb BUKOHATU NOBYA0BY NPaBUIbHO Ta OXaMHO, LLO 3HAYHO YCKNAAHIOE
A7 HUX NOLWIYK PO3B’A3aHHA 3a4a4i. TaKMM YNHOM BUKOHaHHA NO6YA0B 32 4ONOMOrO0 LMX A0AATKIB AONOMarae
OpraHi3yBaTV BUBYEHHSA reoMeTpii 6inbly edpekTBHMM. [pOTe, HE BUKOHYHOUYM FeOMETPUYHI NOBYA0BM BAAaCHOPYY,
YUYHi He HaBYaTbCA BMKOHYBATW iX HaNEXHUM YMHOM. Came TOMYy BUKOPUCTAHHA AOAATKIB B TAaKMX LiNAX € /vwe
NeBHUM KOMMPOMICOM Ha TOW 4ac, AOMOKM YYHi HE HaBYaTbCA CaMOCTIMHO BMKOHYBaTW Nobynosu. MoXAnBMM €
BapiaHT, KON YYHAM OKPEMO MPOMOHYITLCA 334a4i, PUCYHKMN A0 AKUX BOHM BMKOHAKOTb 32 A4ONOMOrO0 A0AATKIB,
Ta 3aBAaHHA Ha NobyA0BY BNACHOPYY Pi3HUX reoMeTpUYHMX KoHirypauii, ki B cBOto Yepry He 060B'A3KOBO MatoTb
CTOCYBATUCA iHWMX 33434, HAZ4 AKMMM NPaLIOOTb YYHi. Ha BigMiHY Big 3a4a4 33 roTOBUMM PUCYHKAMM, 334adi 3a
PUCYHKaMM, WO BUKOHaHI 3a AOMOMOro pi3HMX NporpamHux 3acobis, nepenbayaloTb NeBHy CaMoCTiHY poboTy
Nnpwv BUKOHaHHI Nobya0B, X04 i B CNPOLLEHOMY BUINAA].

MPUHUMNOBO iHWKI TUM 3a4a4 NPONOHYETLCA 40 PO3B’A3aHHA B AoAaTKax Pythagorea Ta Pythagorea60°. Bci
nobyfoBKN B HUX BUKOHYIOTbCA Ha KBaApaTHIN UM TPUKYTHIN CiTUi oaHiel0 anwe niHilikoto. Mpu Lbomy, 32 paxyHOK
HAABHOCTI TaKMUX CITOK, A/18 PO3B’A3aHHA 3aNPONOHOBAHMX 33434y OAHIEl NiHIMKN € LinKoM A0CTaTHbO. Y goaaTKax
NPOMNOHYETbCA NObyAyBaTM YyAOBi TOYKM 3aaHUX TPUKYTHUKIB, PO3AINMTU BiAPi3OK Yy 3a4aHOMY BiZHOLIEHHI,
nobyaysaTtv ¢irypu, Wwo piBHOBEAUKI A0 3a4aHMX TOLWO. TaKOXK cepes UnX 3a4a4 € HU3KA 3aBAaHb-TONI0BO/IOMOK 3
TOYKaMM Ta BiAPI3KAMM Ha CiTLi.

Po3srnsaHemo npuKiagm 3agad, 3anponoHoBaHux B Pythagorea Ta Pythagorea60°.

3adaua 2 (Pythagorea). KopucTyounch TibKK NiHiiKolo, NobyayiTe KBaapaT, BNUCAHWA B AaHe KoAo, 3a
OJHi€l0 3 NOTO BEPLUUH.

Inscribe a square in the circle using the Inscribe a square in the circle using the
point A as its vertex. point A as its vertex.

Puc. 3. [TpuKknad odHiei i3 3a0ay Pythagorea.

3adaya 3 (Pythagorea60°). KopuUCTyounCh TiNbKM NiHIKOO, BiAKNAA4iTb Big AaHOT NPAMOI KyT 3 BEPLUMHOIO B
OaHiN Toyu,i L€l npamoi Ta rpagycHoto mipoto 30°.

Ha puc.3 Ta puc.4 nokasaHo, AK BUrNALAIOTb HA eKpaHi cMapTdoHa NoyaTKoBi KOHIrypauii Ta AKUM YMHOM
BUINAAA0Tb PO3B'A3KM 3a4a4i 2 Ta 3a4adi 3 BignoBigHo..

3apayi B LMX A04aTKAX NOCTalOTb Nepes KopUCTyBayem y BUrAALI 3BUYANHMX FO/IOBOSIOMOK Ha KMIT/MBICTb.
MpoTe foCKTb WBUAKO PO3B’A3KM NepecTatoTb 6yTH 0YEBMAHMMM | BAHWMKAE NPUPOLHA HEODXiAHICTb Y BUKOPUCTAHHI
IPYHTOBHUX reomeTpuyHux $aKTiB. AKWO WKOAAPY LiKaBO PO3B’A3yBaTW Pi3HOMAHITHI rO/JIOBOJIOMKKU, TO BULLE
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3rafiaHi 4O4ATKM MOXKYTb CAYryBaTW ONA HbOrO AO0LATKOBMM AKepesioM BHYTPILWHbOI MOTUBaAUii NPU BUBYEHHI
reomeTpii. ns LbOro BUMTENb MOXKE 3aMPONOHYBATU YYHAM O3HAMOMMUTUCA 3 TAKMMK NPOrpamamm Ta pPo3B’A3aTu
KiZIbKa piBHiB 3aBAaHb. TaKOX Ui 40AATKM MOXKYTb BUKOHYBATK AJ19 BUNTENS POab 633K LiKaBMX 33434, AKI MOXKHa
BMKOPMCTOBYBATU B HaBYa/IbHOMY MpoLeCi Npu BMBYEHHI BiANOBIAHUX Tem naaHimeTpii. Pasom Ui ABa [04ATKKU
MicTATb NoHag, 500 3af4ay pi3HOT CKAAZHOCTI Ta Pi3HOT TeMaTMYHOI cnpAmoBaHoCTi. Mpwu ubomy ixHA 6a3a NocTilHO
NOMNOBHIOETLCA.

Construct an angle of 30° using Construct an angle of 30° using
the given ray as its side. the given ray as its side.

Puc. 4. Mpuknao odHiei i3 3a0a4 Pythagorea60°.

dopmaT 3asay Ha KBagpaTHIn CiTui, B3arani Kaxkyuu, He € HoBMUM. MoaibHi 3a4a4i 4aBHO BUKOPUCTOBYIOTLCA B
AKOCTi 3aBAaHb Ha rOTOBMX KPECJEHHAX YM TpeHyBanbHMX BNpaB. Y [8] NOACHIOETbCA AOUINbHICTL PO3B'A3yBaHHA
nogibHUx 3a4a4, a TaKOXK HaBeAEHO BE/IMKY KiNbKiCTb 3aBAaHb Ha KBAAPATHIN CiTLi, AKIi CTOCYHOTbCA NPaKTUYHO BCiX
TeM Ta NOHATb 3i WKINbHOr0 Kypcy NaaHimeTpii.

3ragaHi mobinbHI [0AaTKM po3noBclogKyoTbes 6e3kowToBHO Ana i0S Ta Android. Ana kopucTysadis i0S
nopatkm Euclidea, Euclidea: Sketches, Pythagorea Ta Pythagorea60°® 3HaxoasTbCA Y BiibHOMY AOCTyni, ane Ana
Kopuctysadis Android gocTynHMmM Ha gaHMM MomeHT € TinbKu Euclidea, Pythagorea Tta Pythagorea60°. Mpote
PO3pPO6HMKM 3aNeBHAIOTb, WO HanbAMKUMM Yacom aoaatok Euclidea: Sketches 6yae aoctynHum i gns Android. B
cBOlO udepry, pogatok Euclidea mae we 11 Web-Bepcito. Ha anb, cepes poboumx mMOB UMX 40AATKIB HeMae
YKpaiHCbKOT, TOMY KOPUCTYBayy AoBeAeTbCA 06paTh iHWY 3 AOCTYMHUX MOB (aHTNilCbKa, pociicbKa Ta iHLWi).

BUCHOBKK. HaoYHiCTb € OAHMM 3 OCHOBHMX 3acobiB HaBYaHHA. Mig Yac BUBYEHHA reoMeTpii BOHA Bigirpae
KNHOYOBY POJib, afrKe 6e3 BisyasibHOro CPUMUHATTA reomeTpuyYHUX 06pasis CKAaLHO yABUTU COBIi iXHIO CTPYKTYpY Ta
3BA3KM MiX iXHIMK enemeHTamu. CbOroHi 3aBAAKN TEXHIYHMM Ta NPOrPamMHUM 3acobam MOXKHA NiAHECTU HAOUHICTb
Ha MPMHLMNOBO HOBWI piBeHb. MobyaoBaHi 3a JOMOMOrol0 HUX PUCYHKM JIErKO 3pOBUTU AMHAMIYHUMMMK, WO
[0,03BOJISE NPOCNiAKOBYBATM Ta aHaNi3yBaTW AK 3MiHIOKTbCA dirypwm nig vyac 3miHu ii no4aTkoBMX NapameTpis. B ceoto
yepry, irposa popma, y AKiN NoAaHO 3a4aui B AeAKMUX 3rafaHnX y CTaTTi 40AaTKaX, 40AA€ HABYAHHIO IHTEPAKTUBHOCTI,
a TaKOXX MOXKe CNyryBaTu AN YYHIB A0AAaTKOBUM NO3UTUBHUM CTUMY/IOM 0 BUBYEHHA reOMeTpii.
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OPPORTUNITIES OF USING MOBILE APPLICATIONS IN STUDYING PLANIMETRY
Olena Artemchuk, Mykola Moroz
National Pedagogical Dragomanov University, Ukraine

Abstract. The prerequisite to successful geometry studying is not only the theoretical knowledge, but also the
ability to solve the geometrical tasks. It’s what distinguishes geometry from other subjects and makes impossible
studying geometry only with modern information technologies. However, this problem is not fundamentally insoluble
because opportunities of mobile and Web applications solve it nowadays.

Geometry is one of the school subjects for which demonstrativeness plays a key role. Almost all geometrical
problems need a construction which describes in condition of the task. Some of tasks need only sketchy drawing but
foranother a correct and accurate drawing is a source of ideas and hypotheses on the way of solving a given problem.
There are a lot of useful programs which helps easily and quickly make geometrical constructions. Some popular of
them are Gran2D, Live Mathematics and GeoGebra.

One of the popular directions in recent application development is creating and spreading innovating
geometrical application that provide users set of constructing exercises. For example, there are Euclidea, Pythagorea,
Pythagorea60°. Each application has individual toolkit that helps make geometric constructions and set of tasks which
you can solve by using it.

Unique feature of Euclidea exercises is that user needs to find wanted figure by developing one that was given
at the start. It also provides exploring mode which gives user opportunity to add geometric elements at canvas and
make different constructions with them. That helps find out correlations between different figures that was used in
task.

Using Euclidea helps you make the process of studying planimetry more interactive and gives to it an actually
new apparency. It’s possible in consequence of dynamics of constructions which is realized as an opportunity to
change the shape of a given figure with all already done constructions.

A good supplement to the Euclidea game is the Euclidea: Sketches app. It was created to helps in constructing
and researching various geometric constructions. You don’t need to solve a predetermined tasks like in Euclidea. For
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more easy and quickly construction making the functionality of this application is much wider than in Euclidea.

A fundamentally different type of task is proposed for solving in applications Pythagorea and Pythagorea60.
User can only use ruler to make all constructions. Whereas background markup consists of triangle or square grid,
ruler is the only tool which you need to solve tasks. Exercises asks to build “centers” of triangle, split line in given
relation, construct figures that have equal areas etc. Also application provides set of geometric puzzles with points
and lines.

Demonstrativeness is one of the basic means of studying. It is playing a key role while studying geometry
because without visual perception of geometric constructions it is hard to imagine their structure and relations
between their elements. You can fundamentally level up the demonstrativeness using modern technical and software
technologies. It’s easy to make dynamic drawings using them, which allows you to track and analyze how the shapes
of figure change when changing its original parameters. In turn, the game form in which the tasks in some
applications are presented gives interactivity to the studying process and also can be as an extra positive incentive
for students to study geometry.

Keywords: geometry, mobile applications, Euclidea, Pythagorea, geometrical construction problems, new
educational opportunities, demonstrativeness in geometry
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