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3ACTOCYBAHHSA BJIACTUBOCTEM PAI[I/IKAJII)I-{Oi BICI
J10 PO3B’SAAI3YBAHHSA 3AJAY 3 TEOMETPII

T'eomempuuni 3a0aui, AKi 6K1I0OYAIOMb 00 3A80AHbL MAMEMAMUYHOL ONiMniaou 8 Ykpaini na
KOJICHOMY emani, BUKIUKAIOMb 3HAYHI YMPYOHEHHS 8 YUHI8, AKUO iX p036 A3aHHA Nompedy€ 3HaAHHS
NOHAMY, axmis npo ceomempuyHi Qicypu, AKi He BKIIOYEHO 00 HABUATbHOI NPOZpaMu 3 2eomempii
ons 7-9 knacis. Ilpuknadom maxoz2o NOHAMMsL € NOHAMMA pAOUKATLHOL 8iCi 080X Kil.

Mema cmammi — pospooumu oxpemi MemoOuuHi peKomMeHOayii woo0o HABYAHHS VUHIG
po36’azysamu 3a0a4i 3 memu «Paduxanvha 6icb 080X Kin ma ii 61acmuocmiy.

Teopemu ma ¢paxmu, nos’s3ani 3 paoukaibHOW GIiCCIO Kil, 0ONOMA2aoms po38 sa3yeamu
3a0aui, 6 AKUX mpeba 0osecmu, WO: MpU NPSIMI NePeMmUHarmovcs 8 OOHIU Mouyi; mpu MmoyKu
Hanexcamsv OOHIU NpAMIl, npami nepneHOuxyasapui mowjo. Tax, wob doeecmu, wo mpu npsami
nepemuHaomvbcs 8 00HIl mouyi, mpeba 0osecmu, w0 yi NPAMI € paOUKAIbHUMU OCAMU NONAPHO
83MUX MPLOX Kil, a WobO dosecmu, wjo 08i NPAMi NepneHOUKYIAPHI, mpeba 008ecmu, Wo 0OHA 3
YUX NPAMUX € PAOUKATLHOIO BICCIO0 080X KiJl, a IHWA — NIHIEN0 iX YyeHmpis.

Beaowcacmo, wo mineku cneyianvnum uyunom nobyodosana cucmema 3a0ay CHPUSE
00CsICHEeNHIO NIAHOo8Ux pezyrbmamis. J{o cucmemu 3a0au 3 memu «Padukanvua sice kin ma ii
61ACMUBOCMI» OOYINbHO GKIIOYamU 3a0adi Ha nobyo0osy, 008€0eHHs, OO0CNIOHNCeHHS ma Ha
obuucnenns, epaxogysamu yHKYii neenoi 3adaui ¢ cucmemi 3aday (3adadi, wo NpusHadeui O
BCMAHOBIIEHHS NEBHO20 MameMamuinozo akxmy (b6azosa 3aoaua), i mi, 20106HA QYHKYISL AKUX —
0eMOHCMpayis NPasula 3acmocy8ants mo2o Yu IHUW020 NPULOMY, Memoody po38 sA3y6aHHs KIACY
3a0au (onopHna 3adaua)). Hasxono 6azoeux i onoprux 3a0ay 0oyinbHO, HAPOWYIOYU CKIAOHICMb
3a0ay, cmeoprogamu O10KU 3a0ay Ha ix eionpayiosanns. CkiaoHwicme neeHoi 3adaui OIOKY
3anexHcums 8i0 KilbKOCMI 2e0MeMpUYHUX 00 €KMi8, NOOAHUX 0OCMAMHbO 051 (hOPMYBAHHSL BMIHHS
3acmocosysamu axm uu NPUtiom yuHem y 3a0adi, KiIbKOCMI U Muny 38 ’s3Ki6 Midc HUMU,
Kinbkocmi Kpokie po3e’sasysanns. Kinokicme 3adau y 6nokax 0oyitbHo 000upamu 3anexdcHo 8i0
PIBHA HABYANILHOCHI YVUHIG.

Hoyinvro euxopucmosysamu npocpamy GeoGebra ona demoncmpayii: 20moeux pucyHKis;
npoyecy 3MiHUu 2eOMempudHUxX 00 €Kmie 8 3a1eHCHOCMI 8I0 3MIHU iX napamempia; 2eoMempusHux
Qicyp 6 pisHux pakypcax, noKpokogoi nob6y0o8u pucyHka.

Knwuoei cnosa: naguanns yunie, ceomempis, paoukaibHa 8icb, 1ACMUBOCHI PAOUKATLHOL

8ici, nNi02omosKa 00 ONIMNIAoU 3 MamemMamuKy, CMmeniHb MOYKU, PAOUKANbHUL YEHMP, NPOCPaAMA
GeoGebra.

IlocTanoBka mpo6JemMH. YUYHIBChKI MAaTeMaTH4HI ONIMITiaad B YKpaiHi MaroTh JaBHI
tpamuiii. e B 1935 pomi 3 iHimiatuBu akamemika Muxaina [Tununosudya KpaBuyka 3a ydacri
BUKJIa/1aviB (pi3uko-mMaTeMaTuyHoro (akynbrery KuiBchkoro yHiBepcuTeTy Oyiu 3alo4aTKoOBaHi
KwuiBcbki Michbki MaTeMaTH4Hi oiMmiaaud. Tum camum yrepiie B YKpaini Oyiia peaiizoBaHa iaest
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HAYKOBOI OJIIMIIaAW JUIsl IIKOJISIPIB, sIKa MI3HIIIE 3HAWIIA MIATPUMKY Ta BTUICHHS B 1HIIUX
perionax Hamoi kpainu [11]. BeeykpaiHcbka y4HIBChbKa OJiMITia/ia 3 MaTEMAaTUKH MPOBOAUTHCS
IIOPOKY CepeJl Y4YHIB 3arallbHOOCBITHIX HABYAIBHUX 3aKJIaJiB y UYOTHPU €TalW: HIKITHHHM,
palioHHUH, oOmacHui, BceykpaiHchbkuil. [lounnaroum 3 1993 poky 30ipHa KoMaHma YKpaiHU
npuiiMae ydactb y MiDKHapOJHUX MaTeMaTHYHUX oiiMmiazax. Came ToAl BHHHKIA MOTpeda y
CTBOPEHHI BJIACHOI IMOTY)XKHOI CHUCTEMH BiAOOPY Ta MIATOTOBKM KOMaHJ YKpaiHU JI0 y4acTi y
MixHapo HHX MaTeMaTUIHUX oJimMimianax [12].

Ha xoxHOMY eTari mpoBeACHHS MAaTEMAaTHYHOI OJIIMITIaIN /10 3aBJIaHb BKIIFOUEHO K MiHIMyM
OJTHY TeOMeTpUYHY 3a7auy [5]. ['eoMmeTpuyHi 3a1a4i 3a3BUYail BUKIMKAIOTh YTPYJHEHHS B YUHIB,
SIKITO 1X PO3B’sI3aHHS MOTPeOy€e 3HAHHS MOHATD, (AKTIB PO TEOMETPUYHI PIrypH, sSKi HE BKIFOUCHO
70 HaBYAJIBHOI Mporpamu 3 reomeTpii mis 7-9 knaciB. [IpukinamoM Takoro MOHSATTS € MOHSATTS
paguKaIbHOI Bici 1BOX K [7; 8].

AHaTi3 aKTyaJbHHMX AOCTiI:KeHb. 3ajgadi, SKi MOXXKHA pO3B’S3aTH 13 3aCTOCYBaHHSIM
BJIACTUBOCTEH paJMKaJIbHOI Bici, BKIIFOUYECHO JI0 PI3HUX 301pHUKIB 3a1a4 3 reomeTpii [3; 5; 10; 11;
12; 13]. OmHak aHami3 MKUTBHUX ITIPYYHUKIB 3 TEOMETPIi MOKa3aB, M0 TUTLKH Y MAPYIHUKY IS
noraubieHoro BUBYEHHsI reomeTpii ans 9 knacy (aBropu A.I. Mepsnsak, B.b. [lononcekuii i
M.C. Sxkip [6]) y pyOpumi «Konm 3po6sieHO YpOKH» MOJIaHO KOPOTKI BIZJOMOCTI MPO paHKaIbHY
Bicb. MeToanuHi OCOOIMBOCTI 3aCTOCYBaHHS paJuKaibHOI BiCl 0 PO3B’SI3yBaHHS 3a/Jay Ha
noOynoBy posrisiHyro y mpamsx LI, Jlenuyka, A.C. ®panoscekoro, O.A. KamgyGoBcekoro,
A.C. bynakoBoi [1; 4]. AHani3 pe3ynpTaTiB MaTeMAaTUYHUX OJIMIIiaJ YKpaiHM CBITYUTH IPO
notpely y BAOCKOHAJICHHI METO/IiB HABYAHHS PO3B’S3yBaTH I'€OMETPUYHI 3a7adi BUCOKOTO PiBHS
ckiaaHocti [13].

Mera crarTri — pO3pOOMTH OKpeMi METOAWYHI PEKOMEHJMAIlli II0J0 HABYAHHS YYHIB
poO3B’s13yBaTH 3aaui 3 TeMu «PagukanbHa BiCh IBOX KU Ta 11 BJIaCTUBOCTI.

Buxaan ocHoBHoro marepiany. Cmynenem mouxku 6i0HOCHO KOJId Ha3UBAETHCSA BEJIMYMHA
d? — R?, ne R — pagiyc koma, a d — BificTaHp BiJ AaHOI TOYKH 10 IeHTpa kona. Jas JBOX Kil
T€OMETPUYHUM MICIIEM TOYOK, SIKIi MalOTh OJHAKOBI CTEMEHI BIIHOCHO IUX KU, € MpsMa, SKY
Ha3UBaIOTh PAOUKANILHOIO 8iCCIO TaHUX KU1. BacTUBOCTI pajiuKaibHOI BiCl:

1) pamukanbHa BiCh IBOX KiJl IEPIEHINKY/ISIPHA 70 MIPSMOI, [0 MIiCTHTBH 1X IIEHTPH;

2) sixmio P — Touka pagukaibHOT Bici, TO JTOBKHUHHU JOTHYHHUX 3 TOUKH P 10 000X Kij piBHI;

3) paaukanbHa BiCh IUTATH HABIII BiIPI3KH CHITBHUX JOTHYHHX;

4) TeoMeTpHYHE MiCIIe IICHTPIB KiJI, OPTOTOHAILHHUX JIBOM JIaHHUM, € 1X paJlKalbHa Bich 03
ix crminbHOT X0pau [9].

SIKII0 LEeHTPH TPbOX KU HE JIeKaTh HA OAHIM HpsAMIN 1 A1 KOKHOI Hapu KUl MpPOBEACHO
panuKaibHy BiCh, TO BCI TPU paJMKalbHI OC1 MEPETUHAIOTHCA B O/1HIN Toull. [{fo TOUKy Ha3uBalOThH
PAOUKATLHUM YeHmpPOM TPhOX Kil.

Teopemu Ta pakT 1010 paguKaIbHOI BiCi, AOMTOMAralTh pO3B’I3yBaTH 3aj1avi, B IKUX TpeOa
JIOBECTH, II[0: TPH MPSMI IEPETUHAIOTHCS B OJTHIM TOUIIl; TPY TOYKH HAJIEKATh OJHINA TPSIMii; psimi
MePIEeHIUKYISIPHI TOIIO.

1. /loéeoennn nepemuny mpoox npamux é 0OHiil mouyi.

{06 moBecTH, IO TPU 3a/1aHi MPsMi MEPETUHAIOTHCSA B OJHINM TOYI, Tpeda MOBECTH, IO I
TIPSMI € paTUKATHFHIME OCSIMH TTOTIAPHO B3SATHX TPHOX KiJl. [IJIsT MPHUKITay pO3TISTHEMO 3a1a4y, SKa
npornonyBanacs Ha LXX KuiBchkiit MichKiii oniMmiai IoHUX MateMaTtukiB (2015 pik) [5].

3agauya. Y roctpokyTHOMy HepiBHOOenpeHoMy TpuKyTHUKY ABC mponoBkeHHS MemiaHu
BM neperunae onucane koo y Touri N. Ha npomy kxomi BinmMiTuMo Taky Touky D, mo 2BDH = 90°,
ne H — Touka neperuny BucoT TpukytHuka ABC. Touka K oOpana takum ymaOM, mo AKCN —
napanenorpam. Jloeenits, mo npsami AC, KH i BD nepeTHHaI0ThCs B OJHIM TOYIII.

Po3B’si3anHs. Bimmykaemo tpu koma, mist skux npsmi AC, KH i1 BD € BianmoBigHO
panukanpauMu ocsimu. Hexait AAr 1 CCi1 — Bucotu TtpukytHuka ABC (puc. 1). Tak sk
yorupukyTHUKU BC1HA1 1 BANC — Brincani, To £ZA1HCy = 180° — 2B 1 £ANC = 180° — £B. 3Biacu
BurunBae, mo £A1HC: = ZANC. Ane £ZANC = £A1HC; i £AKC = £ANC kyTu napaienorpama.
Tomy oxepxumo, mo £AHC = 2AKC, to6T0 yotTnpukyTHuK AKCN — Brincanuid.
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Puc. 1.

Hexait w1 — xomno 3 miamerpom BH (1ie koo npoxoauts uepes Touku B, D, A1, H 1 C1), w2 —
ornucane kono TpukytHuka ABC, a w3 — omnmcane kono uwotupukytHuka AHKC. Toxi BD —
paJMKabHA BiCh KUT 1 1 w2, KH — pagukanbHa Bich Kill w1 1 w3, AC — pagukaibHa Bich KT @2 1
@3, SIK BIIOMO: paduxanvri oci mpbox Kill nepemunaomuscs 8 00Hil mouyi — paduKaibHOMY YeHmpi
mpwvox kin. Orxe, npsmi AC, KH i BD nepetuHaroTscsl B OJTHIN TOYITI.

2. /losedennsn nepnenouKynapHocmi 060X nPAMUX.

1106 moBectH, IO JBi AaHi MPsMi NEPIIEHAUKYIISAPHI, Tpeda JOBECTH, IO OJJHA 3 IIUX MPSIMUAX
€ PaJUKaJIBbHOIO BICCIO JBOX KiJI, a IHIIA — MPsAMOIO iX HEeHTpiB (BractuBicTh 1). Ilpuknanom e
HACTYyITHA 33]a4a.

3anaya. Hexaii AA1 i BB1 — Bucotu roctpokyTHoro HepiBHOOeapeHoro TpukyTHuka ABC.
Binomo, mo Biapizok AiB1 nepetunae cepemnto niHito, napaneiabny AB, y Touri C'. JloBenits, 1o
Biapi3ok CC' nepreHAnKyIIpHUNA 10 IPAMOi, SIKa IPOXOAUTh Yepe3 TOUKY MEePETUHY BUCOT 1 LIEHTP
OIMCAaHOTO KO0JIa HaBKOJIO TpUKyTHUKA ABC.

Po3p’si3annst. [TozHaunmo B TpukytHHKY ABC 3a Ao, Bo — cepenunu cropin BC'i CA (puc. 2),
3a H — Touky mepeTnHy BUCOT TPUKYTHHKA, 32 O — IIEHTP OMMCAHOTO KOJIa HABKOJIO TPUKYTHHKA
ABC. Hexait w1 — ko0, o mpoxoauTh uepe3 Touku Az, B1, Ag, Bo; w2 — k0110, 1110 TPOXOTUTE Yepe3
touku A1, B1, C, H, niameTp kona — Bizpizok CH; a w3 — koo, 110 npoxoauTs yepe3 Touku Ao, Bo,
C, O, niameTtp xona — Biapizok CO. A1B1 — paaukanbHa Bick KT w1 1 w2, a AoBo — pajukaibHa Bich
KT w1 1 w3. Toxi Touka nepetuny npsmMux Ai1Bi1 1 AoBo— Touka C’ € pagukanibHUM LEHTPOM Kil w1,
w2 1 w3. OTXKe, paguKaibHa BICh KUT @2 1 w3 TakoX mpoxonuth yepe3 Touky C'. Tomi CC' —
paJvKalbHA BICh KT @2 1 3. 32 BIACTUBICTIO: pAOUKANbHA BICb 080X Kill NEPREHOUKVAAPHA 00 JIHIT
ix yenmpis, npssma CC' mepreHIUKYSIpHA 10 MPSAMOI IEHTPIB KUT @2 1 @3, TOOTO MPSMOi, 110
npoxoauts uepes cepeauau CH 1 CO. Orxe, npssma CC' neprnenaukyssipHa i 10 npsamoi HO.

Puc. 2.
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3. [losedennsn mozo ghaxkmy, wio mpu mouKu jiexcamov Ha OOHI nPAMIIL.

JloBecTH, 110 TPH TOYKH, HeXall Touku 4, B 1 C, nexxaTh Ha OJIHIM IPSAMIiN MOKHA TTO-Pi3HOMY.
Hampuknan, Mo)Ha JOBECTH, IO iCHYIOTh Taki TpU Koja, Ui SKuX Touka C € paguKaibHUM
LEHTPOM, a npsiMa AB — paJuKaIbHOIO BICCIO ABOX 3 HUX, a00 MOXKHA JTOBECTH, 1110 iICHYIOTh JIBa
KOJIa, ISl IKUX TpsiMa AB € paJuKaibHOIO Biccto, a Touka C il HanexxuTh. Po3risHemo 3aayqy.

3apava. Toukn M 1 N nexarp BigmoBimHo Ha cropoHax AC 1 AB tpukytHuka ABC.
Ha Bigpizkax BM i CN sik Ha aiameTpax moOyZ0BaHO KoJia M1 1 M2, SIKi MEPETHHAIOTHCS Y TOUKAX
P iF. loBenitp, mo Touku P, F 1 opToneHTp TpukyTHuka 4B C nexaTh Ha OJIHIN MpsMii.

Po3p’si3anns. Hexaii BB1 i CC1 — Bucotu tpukytauka ABC, H — fioro optoreHtp (puc. 3).

Puc. 3.

3 Touku Bi Bimpizok BM BUAHO HiA NpsAMUM KyToM, ToMy Bi1 nexuts Ha komi w1. Touka Ci

NeXUTh Ha Ko 2 3 giamerpom NC. Touku B, C, B1 i C1 nexats Ha komi 3. CC1 — pagukaibHa
BiCh Kill @1 1 @2, a BB1 — pagukanbHa Bich KT w1 1 w3. Toni Touka H — pagukaabHUM HEHTP KT w1,
w2 1 w3. O1xe, mouka H nexcums na padukanvhiii 8ici Kin w11 w2 , a TOOTO Ha Tpsimiit PF.

4. Jlosedennsa pienocmi 6iopizKie.

Jlyis toBeieHHs PIBHOCTI B1JIPI3KiB BUKOPUCTOBYIOTH O3HAYEHHS CTENEHsI TOYKU B1JIHOCHO
KoJIa Ta TUM (PaKTOM, L0 paAMKaIbHUI LEHTP TPHOX KiJI Ma€ piBHI CTENEHI BITHOCHO LUX KiJI.

OcHoBHMM 3ac000M HaBYaHHS YYHIB F€OMETPIi € 33/1a4l Ta ix cucreMu. BBaxkaeMo, 1110 TUIBKU
crieniaJbHUM YHHOM MOOYJ0BaHa CUCTEMa 3ajay CIPHsE JOCSITHEHHIO MJIaHOBAaHUX pPE3yJIbTATiB.
Jlst moOymoBu udpepeHITinioBaHOT CHCTEMH 3a/1a4 3 TeMH «PannkaibHa Bich KT Ta 11 BIaCTUBOCTI»
3 METOI0 MIATOTOBKM YYHIB JO y4YacTi B MaTeMaTHMYHHUX OJIIMIIIaAax, TypHIpax, JOLIBHO
BpaxoByBaTH (YHKIII MEBHOI 3agadi B cucTeMi 3afad. 3a (QYHKLIEO 3a]adi JOLIIBHO
PO3MEXOBYBATH Ti, 110 MPU3HAYEHI JI1 BCTAHOBJICHHS MEBHOI'O MaTeMaTU4YHOTo QakTy (6azoBa
3aja4a), 1 Ti, rOJIOBHA (PYHKIIS SKUX — JEMOHCTpaIlisl MpaBujia 3aCTOCYBAHHS TOTO YH IHIIOTO
npuiioMy, METOY PO3B’sI3yBaHHsI Kiacy 3ajau (ornopHa 3agada). [1lo6 BigHecTH 3aauy 10 OMOpHOL
abo 0a30BOi, JOLLILHO BpPaxoBYBaTH 00 €KTUBHI Ta CyO’€KTHMBHI YMHHHUKHU. Jlo mepummx mu
BITHOCHUMO: ICHYBAaHHS KJacy 3aJad Ha iX 3acTOCYBaHHS; YaCTOTy BHMKOPHCTaHHS CXEMHU
pO3B’si3yBaHHS a00 MaTeMaTWYHOro (akTy B IHIIMX 3afadax. Jpyruil YMHHMK MOB’sI3aHUM 13
pIBHAMU HABYEHOCTI Ta HaBalIbHOCTI Y4HIB [2]. HaBkoi0 6a30BHX 1 OMOpHUX 3a/ad JOIIIBHO,
HapOIIYIOUN CKJIAJIHICTh 3aj]a4, CTBOPIOBATH OJIOKH 3aJ1a4, sIKi B CYKYyITHOCT1 YTBOPIOIOTh CUCTEMY
3amad 3 BignoBimHOT Temu. CKIAMHICTE TEBHOI 3amadi OJIOKY 3aJIeKUTh BiJ KIJTBKOCTI
T€OMETPUYHUX 00’ €KTIB, MOJAHUX Y 3a/1a4l, KITbKOCTI i TUITY 3B’ SI3KiB MK HUMH, KUJTBKOCTI KPOKIB
po3B’sa3yBanHs. KijbKicTh 3a7a4 y OJI0Kax JOLIIBHO 100MpaTH 3aJIe)KHO BiJ] PiBHS HAaBYAIbHOCTI
y4HiB. Ix Mae 6yTH 10CTaTHBO A7s (HOPMYBAHHS BMiHHSA 3aCTOCOBYBATH (DaKT UM IIPUHOM YUHEM.
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Hanpukmnan posrisHemo 0a3oBy 3amady: «JloBemiTh, IO pajMKalbHAa BICH JIBOX Kil
NEepIeHANKYIIpHa 10 MpsMOi, 10 MPOXOAUTh 4epe3 iX wLeHTpu». Jlo O6J0Ky, MmoOyJoBaHOTO
HABKOJIO ITi€1 3371241, MOYKHA BKIFOYUTH HAIIPUKIIA]] HACTYITHI 33/a4i.

3amaua 1. ¥ rocrpokyrHoMmy TpukyTHuky ABC mposeneno Bucotu AA: i BBi. H — Touka
NEPEeTHUHY BUCOT TPUKYTHHKA, P — cepenuna HC, M — cepeauna AB. JloBeniTs, mo npsmi MH 1 A1B1
HEepIEHANKYJIAPHI.

3anaga 2. Y rocrpokytHoMy TpukyTHUKY ABC mposeneno Bucotu AA; i BB1 Ta memianu AA,
1 BB2. M — cepenuna AB. Ha Bucoti BB:1 BuGpano touky P Tak, mo £ BiPB; = £ B142B2, H —
cepenuna PB1. JloBenith, mo npsmi MH 1 A1B1 nepnenaukynsapHi.

3anaga 3. B roctpokytHOMY TpukyTHUKY ABC mpoBeneni Bucotu AA; i BBy, a Takox memiana
CM. Touka P — cepeauna CM. IIpsma A1B1 nepetunae npsmy AB B Touni T. JloBeaits, mo OP | TC,
ne O — nenTtp onucanoro kona TpukyTHuk ABC.

3anaua 4. Jlano mectukytHuk ABCDEF, B skomy AB = BC, CD = DE, EF = FA, akytu A i
C — npsimi. loBenits, mo npsami FD i BE neprienaukynspHi.

3anaua 5. [lano takuii onmykinuit yotupukyTHUK ABCD, mo AB = BC 1 AD = DC. Touku K, L
1 M — cepenunu BinpizkiB AB, CD i AC Bignosigno. Ilepnennukyisip, mpoBeAeHU# i3 Touku A 110
npsmoi BC, mepetunae neprneHauKkyisp, mo npoeaeHuii 3 Touku C no npsmoi AD, y toumi H.
Hosenits, mo npsami KL i HM nepnienaukynspHi.

3a3BHuail MaJIIOHKH J10 3a/1a4 Ha 3aCTOCYBAaHHS BJIACTHUBOCTEH paJuKaibHOI OCi HE IIPOCT1 y
BUKOHAHHI, OCKUTBKM y TaKUX 3a/1a4ax MoTpiOHO MoOyayBaTH Kinbka Kil. Ha Hamry agymky mist ix
100y I0BU MOXKHA CKOPUCTATHUCSI CIICIialbHUMH IIPOrpaMaMu, Hanpukiiaa nporpamoro GeoGebra,
sKa JTO3BOJISIE BUKOHYBATH PUCYHKH JI0 TEOMETPHYHUX 3aJad IIBHUJKO 1 SKICHO. 3a IOTIOMOTOI0
i€l MporpaMM MOXKHa IPOJAEMOHCTPYBaTH: T'OTOBI PUCYHKH; MpOLEC 3MIHM I'€OMETPUYHHX
00’€KTiB B 3aJI€KHOCTI BiJl 3MiHM iX MapaMeTpiB; TeOMETpHuHI (GIrypu B pi3HHUX paKypcax;
MOKPOKOBY 0Oy 1oBYy pucyHka. [Iporpama GeoGebra € e)eKTHBHOIO TaKOXK Ha eTarli BUCYHECHHS
rinoTe3 B 3a1avyax. Tak J1Jis BUBYCHHS BJIACTHBOCTEH KiJ1 MOKHA 3MIHIOBATH PO3MIIIEHHS KOJIa,
10 J1a€ MOJKJIMBICTb, HAINPHUKIJIAJ, BUCYHYTH TilOTE3y MPO PO3MILICHHS PaJAMKaIbHOI BICI,
panuKaIbHOTO IIEHTpa. BHUKOPHCTOBYIOUM KOMAaHAM «3IHIIMTH CII» 1 «aHIMyBaTH» Ui
paluKajIbHOIO LIEHTpa, MOXHA CIIOCTEpiraTH yTBOpeHHS HoBOi kpuBoi. Ilix vac moOynoB 3a
JOTIOMOTOI0 IIUPKYJIA 1 JTiHilKK y mporpami GeoGebra MojkHa IeMOHCTPYBATH YYHSIM TOKPOKOBY
noOyJI0OBY PUCYHKIB. YUeHb MOX€ KOPHCTYBATUCS MPOrPaMor0 HEOOXiJHY KUIBKICTh pa3iB 10
MMOBHOT'O 3aCBOEHHS TOT'O YH 1HIIIOTO CIIOCO0Y MOOYI0BH.

BucHOBKM Ta nepcneKTHBH NMOAAJIbLIINX HAYKOBHX PO3BiToK. BractuBocti panukaibHOT
BiCl JIOMIOMararoTh PO3B’sS3yBaTH LUIMH KJac TE€OMETPUYHMX 3a/ad, 30Kpema Ti, B SIKUX Tpeda
JIOBECTH, 1110 TPU NPsSIMI IEPETUHAIOTHCS B OJIHIM TOUIl; TPH TOUKU HAJIEKaTh OHIN MpsAMiil; mpsimi
neprneHuKysipHi Toujo. Cucremy 3agad 3 TemMu «PaaukanbHa BiCh KiJI Ta 11 BIaCTUBOCTI», MeTa
PO3pOOKH SKOi — MIATOTOBKA YYHIB J0 OJIIMIIajA 1 TYpHIpPIB 3 MaTeMaTUKH, TOUUIBHO OyIyBaTH
HaBKOJIO 0A30BHX Ta OMOPHUX 3a/1a4 3 TeMU. EQekTuBHIM € BUKkopucTanHs nporpamu GeoGebra.
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Kosomuen O. H., IToxos0a E. B. IIpumeHeHne cBOiCTB paIMKAJIbHON OCH IPH PELICHUH
3aJa4 Mo reoMeTpHu.

T'eomempuueckue 3a0auu, KOMopwvle BKIIOYAIOMCS 8 3A0AHUSL MAMEMAMUYECKOU OTUMNUAOb]
8 Ykpaune na xaxcoom uz smanos, 8vl3vlearom 3HAYUMeENbHbIE 3aMPYOHEHUS 8 YUEHUKOS, eClU UX
peuwieHue mpebyem 3HaHUus NOHAMUL, PAKMO8 0 2e0MempudecKux guaypax, Komopule He 6X00m 8
VuebHYI0 npocpammy no ceomempuu oas 7-9 knaccos. [lpumepom maxoeo nonsamus ecms nOHAMuUe
PAOUKATbHOU OCU O8YX OKPYIHCHOCHIEII.

Llenv cmamvu — paspabomams omoenvbHble MemooudecKue pekomeHoayuu 0 00y4eHus.
yaawuxcs peuiams 3a0aqi ¢ NPUMeHeHUeM C8OUCME PAOUKALLHOU OCU.

Teopembr u ¢hakmol, céa3aHHble C PAOUKATNLHOU OCbIO, NOMO2AIOM peulams 3a0ayu, 8
KOMOPbIX He0OX00UMO 00KA3amMb, YMO. MpPU NpsiMble NEPecekaromcs 6 00HOU MoyKe, mpu MmouKu
NpUHAONeHcam OOHOU NPAMOLL, NpsAMble NepneHOUKYAApHbl U Op. Ymobwl 0okazame, ymo mpu
npsiMble Nepecekaromcs 6 OOHOU MOYKe, HeobX00UMO O0KA3amb, 4mo dMmu Npsimbvle echb
PAOUKANLHBIMU OCAMU NONAPHO B3AMbIX MPEX OKPYHCHOCMEU, a umodvl 00Ka3amv, Ymo o0ee
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npsaMble NepneHoOUK)IAPHbL, He0OX00UMO O0KA3AMb, YMO 0OHA U3 IMUX NPAMBIX eCb PAOUKATbHOU
OCbI0 08YX OKPYICHOCMEN, a 8MOPAsi — IUHUEU UX YEeHMPOS.

Cuumaem, uymo MONLKO CHEYUATbHLIM 00PA30M NOCMPOEHHAs cucmema 3aoad,
cnocobcmeyem 00CMUdICEHUI0 HAMEUEHHbIX Pe3yibmamos. [[isi noCmpoeHust cucmemul 3a0ay no
meme: «Padukanvhas oce u eé ceolcmeay yenecooOpasHo yyumvleamv QYHKYUU OmoenbHoll
3a0auu 6 cucmeme 3a0ay (3a0auu, NPeOHASHAUEHHble OJil YCMAHOGIEHUST OMOeNbHO2O
Mamemamuyeckozo gakma (bazoseas 3adaua), u me, 21a6HOe 3a0aHUE KOMOPbIX — OeMOHCMPAYUsL
npasula NPUMeHeHUs: Moo Uil UH020 Npuema, Memood peuerus Kiacca 3a0ay (OnopHas 3a0ava)).
Onupasce Ha 0a3oeble U ONOpHBIE 3A0aYU U NOBBIUAA UX CLONCHOCMb, €030A8amMb OJOKU.
L]enecoobpasno ucnonvzosamo npoepammy GeoGebra ons demoncmpayuu: 20moGvix pUCyHKO8 K
3a0auam, npoyecca UMeHeHUll 2eoOMempuieckux 00beKmos 6 3a8UCUMOCIU OM USMEHEeHUs UX
napamempos; 2eoMempuyecKux Quayp 6 pasHulx paKypcax, nouazo8020 NOCMpOeHUst PUCYHKA.

Knwouesvie cnosa: obyuenue yueHuxos, 2ceomempus, pAaoOUKaIbHAs OCb, CEOUCMBA
PAOUKALHOU OCU, NOO2OMOBKA K OJUMAUAOe NO MamemMamuxe, Cmenenb moyku, paouKaibHblil
yeump, npoepamma GeoGebra.

Kolomiets O. N., Pokovba K. V. Application of the radical axis properties for solution
the problems in geometry.

Geometric problems, which are included to the tasks of the mathematical competition in
Ukraine at every stage, cause considerable difficulties for the pupils, if their solution requires
knowledge of the notions and facts about geometric figures that are not included to the curriculum
in geometry for 7-9 grades. One example of such notion is a notion of a radical axis of two circles.

The purpose of the article is to work out separate methodical recommendations concerning
teaching pupils to solve problems on application the properties of the radical axis.

Theorems and facts connected with the radical axis of circles help solving the problems,
where it is necessary to prove that: three straight lines are intersected in one point; three points
belong to one straight line; straight lines are perpendicular etc. Thus, to prove that three straight
lines intersect in one point, it is necessary to prove that these straight lines are radical axes of the
three circles taken in pairs. And to prove that these two straight lines are perpendicular, it is
necessary to prove that one of these straight lines is a radical axis of two circles, and the other one
is a line of their centers.

We consider that only a specially built system of problems contributes to achieving the
planned results. The problems on forming, proving, research and calculation should be included to
the system of problems on the theme “Radical axis of circles and its properties ”’; it is also necessary
to take into consideration the functions of certain problem in the system of problems (problems
assigned for establishment a certain mathematical fact (basic problem), and those, whose main
function is a demonstration of the rule to apply one or the other way or method to solve the set of
problems (supporting problem)). Around the basic and supporting problems it is appropriate to
form blocks of problems for their working out, increasing the problem difficulty. It is appropriate
to use the programme GeoGebra for the demonstration: of the ready drawings; the process of the
geometric objects change depending on their parameters changes; geometric figures in different
foreshortening; step-by-step making a drawing.

Key words: teaching pupils, geometry, radical axis, properties of the radical axis, preparation
for the mathematics Olympiad, degree of point, the radical center, the GeoGebra program.
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