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METO/IM JIOBEJAEHHS 3AJTAY 3 TEOMETPII B HIKVIBHOMY KYPCI MATEMATUKHA
KoBaseup M.M., 3100yBauka nepmoro (6axkajJaBpcbKoro) piBHsi BUIOi 0CBIiTH
Iencinbka-AnToHiok H.O., kKaHIUAAT NeJarorivyHux HaAyK, AOLEHT,

PiBHeHCHbKUI Aep:kaBHUN rymaHiTapHuii yHiBepcurer, PiBHe, Ykpaina

JloBenieHHS € ONHI€I0 3 MPOBITHUX (HOPM MAaTEMATHIHOTO MHCICHHS Ta HEHTPAIBFHUM €JIEMEHTOM IIKiTHHOTO
Kypcy reomerpii. d®opMyBaHHsS BMIiHHS JOBOAWTH MaTeMaTH4HI TBEP/UKEHHS — KIIOUOBa JHUJIAKTHYHA 3ajadya,
PO3B'si3aHHS SIKOi TOTPeOy€e CUCTEMHOTO MiIX0Ly Ta BOJIOAIHHS PI3HOMAaHITHUMH METOJJaMU JIOBEACHHSL.

3riiHO 3 METO/OJIOTIYHUMH 3acaiaMH, PO3B'SI3yBaHHS 3a7ad Ha JOBEJCHHS Mae cBoi crenu(iuHi 0cOOIUBOCTI
MOPIBHSHO 3 OOYMCIIOBAIPHMMH 3ajadaMu. 3ajadl Ha JOBEICHHS MOTPEOYIOTh IJIECIPIMOBAHOTO IiAXOAY: Y4HI
MOBUHHI BMITH BHOKPEMJIIOBATH JaHe M Te, 110 HOTpiOHO poBecTH; OyayBaTH JIOTIYHMU JIAHIIO)KOK MIPKYBaHb i
BUKOPHCTOBYBaTH paHile BijioMi TBepkeHHs. OCHOBHMMHM €TanaMy NpOLECY JOBEICHHS €: aHalli3 yMOBM 3ajadi,
IUTaHYyBAaHHS X0y MipKyBaHb, Z0OIp BIZIOMHX TEOpEM i BIaCTHBOCTEH, (POPMYITIOBaHHS BHCHOBKY. BakimBo HaBUaTH
Y4YHIB aHANITHKO-CHHTETUIHOMY MUCIICHHIO: YMIHHIO SIK 3'SICOBYBaTH YMOBH, HEOOXIi/IHI I TIEBHOTO TBEPKCHHS, TaK
1 OyIyBaTH JIAHIIOT JIOTIYHUX HACIIIKIB Ui TOCSATHEHHS MeTH [ 1, c. 85].

Yacto yuni y 7-11 kiacax MOXYTb 3YCTpITH METOIM IOBEICHHS, IO CTAOTh (DYHAAMEHTOM JUIA IXHBOTO
MaTeMaTUYHOTO PO3BUTKY. YKpaiHChKa MeToAMcTKa 3iHaima Clenkanb 3a3Hadyasia, IO TOTOBI JOBEIEHHS INOBHHHI
BHCTYIIATH SIK MO, Ha SIKUX YYHI HABYAIOTHCS 3aTajbHUX 1 cenn(iYHUX Ail i MPHHOMIB pO3yMOBOI TisSUTBHOCTI, IO
Jie)KaTh B OCHOBI BMIHHSI JIOBOJWTH, 3aCTOCOBYBATH Di3HI METOAW IOBEICHHS, CAMOCTIIHO IIyKaTH JOBEICHHS 3a
aHAJIOTI€I0 3 BUBYCHUM. [IpH eBpUCTHYHOMY BHUKJIAJl TOTOBHX JIOBEJCHb YYHUTENb PO3KPHBAE YYHAM LUISXU BIAKPUTTS
cnoco0y OBEAEHHs, BUYNTh X OOIPYHTOBYBATH, MIpKyBaTH, CAMOCTIIHO IIYKaTH OKpeMi eJeMEeHTH JIoBeeHH [1, c.
84-85];

Y WmKinkHOMY Kypci TeoMeTpii Y4HI O3HAaHOMIIIOIOTBCS 3 TaKMUMH OCHOBHHUMH METOJaMHU JIOBEJICHB!
CHUCTEMATHYHUHA, aHANITHIHUN, aHANITHKO-CHHTCTHYHHAN (MOro IHKOMM HA3WBalOTh METOJOM PYXy 3 NIBOX KiHIIB),
METOJ IOBEJICHHS BiJ CyIPOTHBHOTO, ITOBHOI 1HIYKIii, MATEMaTHYIHOI iHAYKIii, METOaMHU F€OMETPUIHHX TIEPETBOPEHD
(meHTpaNbHA CHMETPIisl, 0CbOBa CUMETPisl, IIOBOPOT, MapajelibHe MepeHECeHHs, TOMOTETIsSI Ta TOAI0HICTh), BEKTOPHUH 1
KOOpPJIMHATHHUM.

CuHTeTHYHUI METO — MipKyBaHHS BiJ aKCiOM Ta paHille JOBEJCHNX TEOPEM A0 HOBOTO TBEPKEHHs. JloninbHO
3aCTOCOBYBATH [UIS JIETKHMX 3a/1ad abo BiOMHX CHOCO0IB pO3B'A3yBaHHS, NMEPEeBaXHO B Moyogmux kiacax . CyTe
METONly TIOJISITa€ B TOMY, IO 3 YMOBH 3ajJiaui Ta BiJJOMHX TEOPEM JIOTiYHO BHBOJHMTHLCS TBEPKEHHs, sIKE MOTPiIOHO
noBecTH [2, ¢. 4; 1, c. 81].

Ha BigmiHy BiJi CHHTETHYHOTO METOJly, aHAIITHYHUH repeadayae MipKyBaHHs BiJl TBEPXKEHHS, 11O IOBOJIUTHCS,
JI0 3BeJICHHS Horo 110 Bizomoro dakry. 3abe3nedye LiNecnpsIMOBaHICTh KOKHOTO KPOKY YUHS. AJITOPUTM: HIPUITYCTHUTH,
110 TBEP/UKEHHSI BUKOHYETHCS; 3HAWNTH HACHIZKH 3 IIbOTO MPUIYIIECHHS; IOBECTH, 110 OTPUMAHHUI HACIIIOK € ICTHHHUM
[2,c.4;1,c.80].

[NoeqHaHHS aHANITHYHOTO T4 CHHTETHYHOTO IMIIXOMIB (METOI «pyXy 3 JBOX KIHI[IBY») Iepemdadae CUTYaIlito,
KOJIM IUIAX PO3B’SI3YBaHHS MPOKJIAJAEThCSI BOAHOYAC BiJ YMOBM Ta Bl BHMOrH 3amgadi. lleli meron ocobimBo
e(heKTUBHUH JUTS CKJIQIHUX 3a/1a4, Ie YUCTO aHAIITHIHNI a00 YUCTO CHHTETUYHHHN ITiIX1J YCKJIQ/IHIOE MOUIYK PO3B'S3KY
[1,c. 82].

VY Bumazkax, KOJIM NMpSMHUH NUITX MIpKyBaHb HE JI03BOJISIE 3HANTH ILIAX JIO PO3B'S3KY, NOIJIBHO 3aCTOCYBATH
METOJl JOBE/ICHHS BiJl CyNPOTUBHOTO. [Ipy nOBeAEHHI NIPHUITYCKAIOTh, 10 TBEP/KEHHS XUOHE, 1 JOBOAATH MPOTHIICKHE
TBEPKCHHS MPUXOATH 10 CYIEPEUHOCTI 3 YMOBOIO a00 Bimomumu (akramu. OcoOinBo eheKTHBHUN s JOBEACHHS
TEOPEM IIPO MapayeNbHICTh MPSIMUX, EAMHOCTI TeOMETPUYHOT (irypu.

AJNTOPUTM: TPHUIYCTUTH HPOTHIECKHE TBEPKEHHIO, SKE€ IOBOAUTHCS; 3POOUTH JIOTIYHI BHCHOBKH 3 I[HOTO
MPUITYIICHAS; TPUHTH 10 CYNEepPeYyHOCTI 3 YMOBOIO 3aaadi abo BiIOMMMH TeopeMaMM; 3pOOHTH BHCHOBOK IIPO
ICTUHHICTH TBeppKeHHs [1, c. 83].

OxpemMO MOKHa BHAUIMNTH METOJ IIOBHOi IHAYKIII Ta MeToj MareMaTuyHol iHaykmii. BoHu He wacro
3yCTpi4aloThCsl B HIKOJNI (HEPeBaXHO Y NPO(UIBHUX Kiacax), MNPOTE € BaXKIMBUMH JUIS JOBEICHHS CKJIQJHUX
3akoHOMipHOCTeH. [ToBHA iHIyKIis ependaydae rnepeBipKy iCTHHHOCTI TBEP/XKEHHS Yepe3 po30HMTTs HOro Ha CKIHUCHHY
KIJIBKICTh YCIX MOJJIMBHX OKPEMHX BHIIaJIKIB. METOJ MareMaTHYHO! iHAYKIII 3aCTOCOBYETHCS JUIS TBEPPKEHb, IO
3aJIeXKaTh Bijl HATYPAJIBGHOTO YHCIIA N: BiH BKIIOYAE MEPEBIPKY MPaBHIBHOCTI st 1 = 1, NpUIyIIEHHs ICTUHHOCTI JUIs
n = k ta noganbie goBeaeHus mist n = k + 1. Ha O0CHOBI 1IbOT0 POOHMTHCS 3arajbHHi BHCHOBOK IIPO HPaBUIIBHICTH
TBEPUKECHHS JJIs BCIX HaTypaJbHUX 3HadeHb 1 [1, c. 84].

Y 9 kmaci mpu BHBYEHHI TE€OMETPHYHHMX II€PETBOPEHb YyYHI OIAHOBYIOTH METOJ, IO TIPYHTYEThCS Ha
3aCTOCYBaHHI BIACTUBOCTEH pyxXy ¢iryp. Januit miaxin mependavae aHami3 yMOBH /ISl BU3HAUEHHS BUAY NIEPETBOPECHHS
(cumeTpii, TOBOPOTY, MapalelbHOTO MEPEHECEHHs, TOMOTETii YW TOJIOHOCTI), HOTO BUKOHAHHS Ta BUKOPHUCTAHHS
OTPMMaHUX BJIACTMBOCTEH IUIsi OOIPYHTYBaHHS DIBHOCTI 4YM MOIIOHOCTI 00'€KTiB. 3aMmicTh KJIACHYHHUX MNOOYAOB
BUKOPHCTOBYETHCSI HE3MIHHICTh T€OMETPUYHUX 1HBAPIaHTIB, 110 JJO3BOJISIE CYTTEBO CIIPOCTUTH JIOT1UHY CXeMy 3ajadi Ta
3BECTH i J0 OUIBII IPOCTOro BUTIAAY [2, . 9].

OnHMMU 13 HAHOLIBII CKIIAJAHUX /ISl ONAHYBaHHS YYHSIMH BBA)KAIOTHCS BEKTOPHHUH Ta KOOPAMHATHUH METO[H.
Bonn rpynroBHo BuBHaroThCH y 9 Ta 10 kiacax Ha moryimMOiIeHOMY Ta NpodiibHOMY piBHAX. BekropHui Meron
nependadae Mmepexial reOMETPUYHHX BIACTHBOCTEH (iryp Ha MOBY BEKTOPHHUX OIEpalliif, O IO3BOJISE 3aMiHHTH
CKIIQJIHI MPOCTOPOBI MipKyBaHHS aJireOpaidHIMH 00UnCIIeHHAMH. Lle poOuTh mpoliiec JoBeIeHHS OUTbI YHIBEPCATBHUM
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Ta anroputMmidyHuM. Ileir Meron edhekTHBHMIA U1 3a7ad Ha JOBEIEHHS MapajieIbHOCTI MPSIMHX, TOITY BiJpi3KiB y
3aJ1aHOMY BiJHOIIEHHI, KOJIiHEAPHOCTI TOYOK, 3HAXO/HKCHHS TOBXKHH Ta KyTiB [1, ¢. 84; 2, c. 8].

KoopannaTHuit MeTon 6a3yeTbess Ha BBECHHI CHCTEMH KOOPIMHAT 1 MPEICTaBICHHI TEOMETPUIHUX O0'€KTIB Y
BUTJIAAI anreOpaidvHuX piBHAHB Ta HepiBHOcTel. EdekTHBHICTE MeTOMy 3HAYHOIO MipOIO 3aJIeXKHUTH Bill MPaBHIHHOTO
po3MmimeHHs Qirypu B NPSMOKYTHIH CHCTeMi KOOPIUHAT i pallioOHANBHOTO BHOOpPY KOOpIMHAT TodoK. LleW mimxin
0COONMBO JOLUTBHUHN AL PO3B'A3aHHSA 3a7ad Ha 3HAXOKEHHS IeoMeTpHYHHX Micls Todok (I'MT) Ta BcTaHOBIECHHS
3aJIKHOCTEH MIX JIIHIHHUMH eneMeHTaMu (iryp. BuBYeHHS 1bOro Merony y MpoQuIbHHUX Kilacax J03BOJISIE YUHSIM
JIOBOJIUTU CKJIaJIHI I'€OMETPUYHI TBEP/PKEHHS IUIIXOM MEPEBIPKU BIINOBIAHUX ainreOpaidyHuX piBHOCTEH, (pakTHUHO
MepEeTBOPIOIOYN FEOMETPil0 Ha MOBY anredpi [2, c. 7].

[pukran 1 (MeTox DOBEAEHHS Bil CynpoTHBHOrO). JloBecTH, 110 Yepe3 TOUKY, sKa HE JISKUTh Ha JaHIi mpsiMil, MoXHa
TIPOBECTH HE OUIbILE OfHIET MpsMOi, MapasneNbHoi JaHid. [IpumycTiMo MpoTHIIeKHE — MOYKHA TIPOBECTH JBI NapasleNbHI MpsiMi.
Toni yepe3 oHy TOUYKY NPOXOIATH JBI MPSIMI, MapanesbHi TPETiH, 0 CYNepeunTh akcioMi napaiensHocTi. OTKe, MPUITYIIEeHHs
xuOHe, TBepHKEHHS ToBeeHo [ 1, c. 83].

Pucynok 4. Jlosedenns meopemu 6eKmMOPHUM MEMOOOM

IMpukmnax 2 (BekropHMit Meron). JloBecTH, IO CEPEAMHH CTOPIH JOBUIBHOTO YOTHPHUKYTHHKA € BEPIIMHAMH
napasnesnorpama.

[To3HauuMo BeKTOpH CTOpiH doTHpuKyTHHKa ABCD sx a = ﬁ, b= R‘: c= E)), d = DA. Tomi a+b+c+
d=0. Hexaii K,L,M,N — cepeaunu cropin. Bextopu KL = %(a +b), NM = %(c +d) = —é(a + b). Orxe,

KL = —W, 0 03HAYA€ MapaJeNbHICTh 1 piBHICTD Bijpi3kiB KL Ta NM, T06T0 KLMN — mapanenorpam [2, c. 9].

Ipuknaxg 3 (xoopauHaTHWA Metoxm). [loBecTw, IO cyMa KBaJApaTiB JiaroHaled Tpamemnii JOpPiBHIOE cyMi
KBajipaTiB OIYHUX CTOPIH IUTIOC MOJIBOEHHUH TOOYTOK OCHOB.

Posminryemo Tparnemnito B cucremi koopaunat: A(0; 0), B(c; b), C(a; b), D(d; 0). 3HaiineMo IOBKHHE CTOPIH Ta
JiaroHajeu Tpamerii.

AB =~c2+b%2, BC=+(a—c)?, CD=./(d-—a)®+b% AD=+d?’=d, AC=+a?+Db?2, BD=

J(d —¢)% + b2 Toni
AC?>+BD? =a%?+b%2+(d—-c)*+b?=a%?+2b%*+(d—c)?

AB?+(CD?+2-AD-BC=c?>+b*+(d—a)*+b?>+2d(a—c) =c?+2b?>+d?—2da + a? + 2da —
2dc == a?+2b%+d? —2dc+c? =a® +2b*+ (d — )2

3 IBOX IMOTIEpEIHIX PIBHOCTEH MaeMO:

AC? + BD? = AB? + CD? + 2 - AD - BC, mp i1 Tpeba 6yno nosectu [2, c. 7].

OcoOnuBy ponb BiirpaloTh ONIMHiagHI 3agayi, SIKI CTUMYJIOIOTb TBOPYMH MiaXiZ, KOMOIHYBaHHSI DPi3HHX
METOJIB 1 HecTaHmapTHe MuciIeHHs. OniMmianHi 3a7a4i BUMAraroTh 3HAHHS MOTYXKHHUX KIACHYHHUX TEOPEM, SKi 4acTo
3TMIIAIOTHCS 32 MeXaMK 0a30Boi Tiporpamu, ajie € GpyHaamMenToM ImaHiMerpii. Jlo HuX HayexaTh TeopeMu MeHenas,
Uerwn, Ctroapna, Eiinepa.

EdexkruBHe HaBUaHHS [JOBEIEHb BHMara€ CHCTEMAaTHYHOTO 3aCTOCYBAaHHS DPI3HOMAHITHUX METOJIB:
CHUHTETUYHOI0, AHANITHYHOTO, AHANITHKO-CHHTETHYHOTO, JOBEJICHHS BiJi CYNPOTHBHOIO, MOBHOI Ta MaTeMaTHYHOI
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IHIYKLIT, TeOMETPHYHHUX TIEPETBOPEHB, BEKTOPHOI'O Ta KOOPAMHATHOTO METO/iB. BUKOpUCTAHHS €BPUCTHYHUX CXEM 32
CrenkaHb Ta 3QTy4YCHHS KIACHIHUX TeopeM GOpMY€ TIIMOOKE pO3YMiHHS T€OMETPUIHHUX 3aKOHOMIPHOCTEH Ta PO3BUBAE
JIOTiYHE MHCJICHHS YJHIB.
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