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METO/I, ITPOEKTIB Y HABUAHHI TEOMETPII

Y cmammi o6rpynmoeyemuvcs HeoOXionicmb 3acmocy8anHs Memooy nPOeKmis y HAGUaHHI
2eomempii 8 3a2anbHOOCEIMHIN WKONI AK 00HO20 3 HAUOLIbW NOWUPEHUX 8U0I8 O0CHIOHUYLKOT
Oisanvrocmi. Ha npuxnadi Oeaxux ocobausocmeil 3aCMOCY8AHHA NPOEKMHO20 Memody npu
BUBYEHHI NAAHIMemPIi NPOOEMOHCMPOBAHO 1020 Nepesazu ma 3anpOnOHOBAHO Pe3yIbmamu
6npOBAOIICEHHs 6 O0CGimHill npoyec Yxpainu 3 yuAMU nO2AUONEHO20 PIGHA HAGUAHHS
mamemamuxu. Memoo npoexmie — nedacociuHa MexHONO02Is, OPIEHMOBAHA He HA [HmMezpayino
@axmuunux 31any, a Ha ix 3acMocy8anHs i HAOYMMA HOBUX.

Ipononyemovcsas memamuka OesKUX NpoeKmie sAK IHHOBAYIUHOI CKAA0080I 68 HABYAHHI
WKIbHO20 KYpC)y ceomempii.

Knrouosi cnosa: ceomempisn, mpukymuux, pisHi po38 s3aHHA NAAHIMEMPUYHOi 3a0auyi,
Memoo npoexmia.

IMocranoBka mpodieMu. AHaJi3 mociaimkeHb i myOmikanmiii. CyuacHuil puHOK mpali BHUMarae Bin
BUITYCKHUKIB CEPEIHBOI IIKONW 3JaTHOCTI KOPHUCTYBAaTHCS Cy4acHHMMHU i1H(GOpPMAIiHHUMH TEXHOJOTISIMH Ta
MPaKTHYHO 3aCTOCOBYBATH 3/100yTi 3HAHHS 1 IOCBiJ] y 0ararbox OCBITHIX rajy3sX, OyTH TOTOBUMH JJO BUKOHAHHS
HOBUX poJiel 1 Binosinaru norpedam iHdopmaniiiHoro cycninbscrsa [4].

[TurtaHHA NOKpalleHHs MareMaTH4YHOl MiJATOTOBKM BUITYCKHHKA 3arajbHOOCBITHBOI IIKOJIHM MOCTa€e
0COONMBO B KOHTEGKCTI MPAaKTUYHOI peamizamii. HaBuaHHs moisirae HE TIABKM B HAKOMHWYCHHI 3HAHb, iX
y3araipbHEHHi 1 CHCTeMaTHu3allii, a TakoX B YMiHHI TBOPUO iX 3aCTOCOBYBaTH [7].

IToTpibHa Taka opraHizamis HeJarorivHOTO MpoIecy, MO0 yUHI Mo 3MO31 caMi BiAKpHUBAIN MaTeMaTHYHI
TBEPUKEHHSI, 00 SKOMOTa IOBHINIe BUKOPHCTOBYBAJach iHINIATHBA YYHIB, 320X0YYBABCS TBOPUYHH MOIIYK, 00
MaKCHMaJIbHO BUKOPHUCTOBYBAJIACh BIACTHBA JITSAM AONHUTINBICTh i aKTUBHICTh. OZHUM 3 HaHOLIBII MOMIMPEHNX
BUJIIB JIOCIIIHUIILKOI MPAIli IIKOJIPIB B MPOIeCi HABYAHHS ChOTO/IHI € MeTo mpoekTis [10;11;12].

MeTon MpOEeKTiB MIHPOKO 3aCTOCOBYETHCS SIK B AMepuIli (mounHatoun 3 cepeawHu 70 pokiB), Tak i B
0araTboX €BpONEHCHKUX KpalHax, Ta JIOBIB CBOIO e(eKTUBHICTh. MeTo/ NPOEKTIB (HaBYaHHS uepe3 AisIIbHICTD) €
3aMiHHUKOM TPaHIIiHOI KIIACHO-YPOYHOT CHCTEMH OpraHisaii ocBiTHbOTO mporecy [1; 2; 10; 11].

Mertoro HamucaHHs JaHOI CTAarTi € TOoKa3 MOXIMBOCTEH METOAY IPOEKTIB IpH HaBYaHHI reomerpii B
OCHOBHIH LIKOJI.

Buxsan marepiany. [IpoexTHHil MeTOl y WIKUIbHIA OCBITI PO3INISAAETHCS SIK TIEBHA allbTEpHATHBA
KiacHO-ypouyHoi cucteMn. CydacHMH TIPOEKT Yy4HS — I[€ IUIAKTHYHUKA 3acid akTuBi3alii mi3HaBaJIbHOI
IUSUTBHOCTI, pO3BUTKY KPEaTUBHOCTI Ta OJJHOYACHOTO (pOPMYyBaHHS IMIEBHUX OCOOHCTICHHUX SIKOCTEH.

YHIKaIEHAM 3ac000M PO3BUTKY iHTENIEKTYaJIEHOTO MOTEHIIAy OCOOHMCTOCTI € TeOMETpis, TeOMETPUIHI
3HaHHS Ta BMIHHA € OJHUAM 3 TOJIOBHUX (DaKTOPIB, sKi 3a0€3MeUyI0Th TOTOBHICTH JIFONWHU IO HENIEPEPBHOI OCBITH
1 TPYHOBOI mismbHOCTI [9].

B ymoBax CKOpOUYeHHS HaBYAIBHOTO 4Yacy Ha BHBYEHHS TI'eOMETpii IMOCTae mpobieMa 3acTOCYBaHHS
METOy IIPOEKTIB NP HaBUYAHHI F€OMETPil B CepeIHIH MIKOII.

MeTon pOEKTiB — Iie CYKYIHICTh MEBHUX Iil, JOKYMEHTIB, IMOMEPEIHIX TEKCTiB, 3aAyM JUII CTBOPECHHS
peanbHOrO 00’€KTa, CTBOPEHHS PI3HOTO POAY TEOPETHYHOTO MPOAYKTY, 3HAUYIIOTO IJIS YYHS W OCTaTOYHO
othopmiterroro [12].

MeTon mpoeKTiB — MefarorivHa TeXHOJIOTis, OpiEHTOBaHA HE Ha iHTEerpariro (pakTHYHUX 3HaHb, a Ha IX
3aCTOCYBaHHS 1 HAOYTTS HOBHUX.

PosrstHeMo nesiki 0coONMMBOCTI 3aCTOCYBaHHS METOY HPOEKTIB HA MPUKIIAIl MOUTYKY Pi3HUX PO3B’sA3aHb
OJIHIET TeOMETPHYHOT 3a/a4i.

3agaua. Y piBaoGenpeHomy TpukyTHuKy AEC (AE = BC) na 6iunux croponax BuGpano touku K i N
raki, mo K € AE, N e BC, AN N CK = 0, 5,00 =5y, Sgayp = 52, 5, = 5;. Jlosenits, mo AK = EN.

Posp’sizannsn 1. Hexait y AABC AC=a, AB=EC=05b sBAC=a (puc.1). 3a ymoBOW0
5y =5:(5, = Sacp, 52 = Sgswe). Maemo £BCA = £BAC = w(3a BIacTuBiCTIO piBHOOEAPEHOTO TPUKYTHHUKA),
tomi £ABC = 180" — 2o (Teopema mpo cymy KyTiB TpuKyTHHKA). [loOymyemo Bucoty BH AABC. YV
piBHOGEAPEHOMY TPHKYTHHKY IIpoBeleHa 10 ocHoBu Bucora EBH e wmemianoro i OGicekrpucoro. Omxe,
AH = HC =%, £ABH = £CBH = 90° — . 3 AABH (¢H =90°) 2= bcosa, 3sincu b = ——. Ockimbku:

o

Sack = Saox + 51, Sasw = Jaox + 52, 3aymoBow 5 =353, 10 Sacx = Sasw. 1)
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OGuncimo: Spc = -+ AC - AK - sing = 25222 @)
1 . o _ __ b-BEN-@inlx _ o EN-sinlx
Sagw = - AB - BN -sin(180° — 2a) = ———— = =—— A3)
- AX-sing o-BN-gsinle @-AX-Eina @-BN-2 80 ool
3(),@,@) =2 =" — 2 = L.  4K=BN

Po3p’sizannsn 2. [ToGyayemo Bucotu AHy, CHy tpukytauka AEC (puc. 2). Ockinekn AACH, = ACAH,
(3a rimoreny3oto i roctpum Kytom), To AH; = CH; = h.

Sack = 3 AK +h = Sugo +5,

1 1
MaeMozgﬁN:iBﬁr.h:SM9+5= = -AK-h=3-BN-h, AK = BN.

34 yMOB0H 5y = 5
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Po3p’sizanns 3. Hexall Sqpp = %, Spyp = v, AB = BC = b (puc. 3). Tpukyrtauku CAN, BAN, marots
CIIBHY BHCOTY, TipoBeneHy 3 Bepmman A, Tpukyrauku ECK, ACK wmaroTh CHineHy BHCOTY, TIOBEIEHY 3
Bepiuau O (puc. 2).

3a BIACTHUBICTIO TUIONI TPUKYTHUKIB, JTOBKUHH BUCOT SIKUX PiBHI, MAEMO:

Sack BX Sp+y _ b-AR  S;+y _ B

Sack = ax ago Sy+x | AR | Sy4x Tax 1, (1)
Sraw _ LN Sy 4y — b—BN 51+¥ =l_
Sgaw BN abo Sp+x BN ' Sp+x BN 1 @
3a ymoBoro §; = 53, Tomi: Sy +x =5, +x S;+yv=5+v. ?3)
3(1),2),03) 2 —=-1=2-1, =L 3 ignocri si AK = BN

(1, 2), )= =, — 1 2z = 35 3 piBrOCTi BinHOmEHD = EN.

Po3p’sizanns 4. [loGynyemo BH, KH,, NH, — pucoru tpukyrnukis ABC, AKC, AEN gigmosigno
(puc. 4). losznaunmo AB = BC = b, £BCA = &, toni £ABC = 180° — 2a,

3 AAKH, («H, = 90°) KH, = AK sina, 3 AABH («H = 90°) AH = bcosa, toni AC = 2bcosa,

b-AK-zin 2o

SME:EAC-KHI:?EEJCDSQ-AHS{HHZT. 1)

3 ABENH, (£H;=90%) NH; = EN +5in{180% — 2a) = EN sin2a, Toxi

b-BEN-gin 2o

Saaw =*AB-NH, =>-b- BNsin2a = =, @)
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Puc. 4 Puc. 5
KpiM 16010 S0 = Sy (po3s’asanns 1). (3)
3(1), (), (3) = PEIE S BEARE piion AR = BN,

Posp’sizanns 5. Hexait AE = EC = b, £+BAC = o, AKX =m, EN =n (puc. 5), Toni CN =b —n,
BubepeMo TIpSIMOKYTHY IIEKapTOBY cucTeMy KoopauHar [Dxy) Tak, mo0 Bick X cymicTiiachk 3 mpsmoro AL,
MIOYaToOK KOOPIHMHAT — 3 TOUKO0 A. OmycTuMo nepreHaukyisipu 3 Touok B, K N wa AC, 3 Touku N na BH.,

3 AABH («.H =90°) AH = beosa, BH = bsina; 3 AAKH, («H, = 90F)

AH; =mcosa, KH; = msina; 3 ANCH, («H,; = 90°) NH, = (b —n) sina,

CHy=(b—n)cosa; sABENH; (cH;=90°")NH; =ncosa.

Ockinbku B ipsiMokyTHuky HH NH, - HH, =NH; 10 AH;,=AH + HH, =

=AH + NH;=bcosa+ncosa = (b + n)cosa.

B (0,27 touxu 4, B, C, K, N, HaOysaroTh koopauuar: A(0; 0}, B(bcose;bsina), C{2bcos a; 0],

KE{mcosaymsina), N{(b 4+ n)cosa; (b —n)sing),
[Tnomy TpukyTHEKiB AEN, AKC oGunciumo 3a popmymnoro ([5, C. 33])

Xy — X
||x ; - X ;: ;l 3’1] (x 2z }’:] (x a }’g] — KOOpJAWHATH BEPIIMH TPUKYTHHKA.
1 bhrooso bheing . _
_||{En+ﬂ] sina (b — n)sinall = bnsina cosa; (1)
_1i|jmecosa msina|| _ Ly, . _ .
”2;; cos @ 0 || -0 - 2bm sinacosal = bmsina cosa. 2)
3 po3B’si3anHs 1 MaeMo: 345y = Sapc. 3)

3(1),(2),(3) = bnsina cosa = bmsinecosa, m = n, rooro AKX = BN,
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Po3p’si3anHst 6. [lmomy TpukytHuka AEC, 3amaHOro KOOpAMHATAMH BEPIIMH, MOXKHA OOYHCIHTH 32

popyoo Sese =2+ (3B - )" - (38 - 72"

[
Tlilicto, Sysc = " AB - AC -sind = - (4B - AC) sin® A =H{IEI 32D 1 - cos2A) =

=2 (78] |2’ - (28] - [AC] cos.)” =2 [([2E] - [&€ )" - (2B -7

VY BuGpaHiii cucremi koopauHAT (PO3B’A3aHHS 5) MAEMO:
ﬂ[—& cosa; —bsing)), Iﬁl =b; E{Eb cosa; 07, IEI = 2b cos o, E‘r{ﬂ cos a; —nsinal,

IEﬂ:ﬂ; E{mcusa;msma], Iﬁl|=m; BA-EN = —bncos®a + bnsin®a = —bncos 2a;

AR -AC = 2bmcos’a + msing -0 = 2bm cos?a. OBUHCTHMO:

1 1,
Sexc = Eﬂl{lﬂtl . IEI]E — {;ﬁ E}z = E\,-'I:EEJm cosa)? — (2bmcosZa)l =

- —— 5 .
3 2bm cos oy L-cos* @ bm an 2o
o= =
2 2

1 I
= ;*u"l-&:’mz cos®o — 4bTm? cos

[ 5 .
Saav =2 [([Bd| - [BN])" - (B4-BN)" =2,/Gm)? - (~bncos 2a) = 282

bmeinle _ bnsin 2o
1

OCKITBKU  Sazr = Sgay (po3B’si3aHHsA 1), TO OAEPKHUMO: , 3Bigkm m =1 abo

AK = EN.

VY 3anponoHOBaHWX pO3B’SI3aHHAX 3a/adi BUKOPHCTAHO: BJIACTHBOCTI PIBHOOEAPEHOTO TPHUKYTHHKA,
TeopeMa Ipo CyMy KyTiB TPUKYTHHKA, pi3Hi (JOPMYJIH IJIOMNI TPUKYTHUKA i YOTHPUKYTHHKA, BIACTUBOCTI ILIONI
TPUKYTHHKIB; O3HAUCHHS, TOOYI0Ba 1 BIACTHBOCTI MEiaH, BUCOT i OICEKTPUC TPUKYTHHUKA; CITiBBiIHOIICHHS MiX
CTOPOHAMH 1 KyTaMH NPsIMOKYTHOTO TPHKYTHHKA, TPUTOHOMETPHUYHI (popMyiH, BIACTUBOCTI HapajenorpaMa ta
NPSIMOKYTHHKA, Aii HaJ BEKTOpPaMH B KOOpJAHMHATaX, CKaJSIpHE MHOXKECHHS BEKTOpIB Ta MOTO BIACTHBOCTI,
anreOpaigHi 0OYHCIICHHS TOIIO.

Pi3Hi po3B’si3aHHS PO3MISIHYTOI 3aladi JOLUILHO 3alpOINOHYBaTH Ha ypokax-mpoekrax “TpHUKyTHHK y
wia”iMeTpii”, 9 kiac. [Ipu bOMY BHKOHYBaTHMYThCS BUMOTH JI0 peaiizauii npoekrty [12], a came: HasBHICTb
3HAYyIO] y TBOPUOMY IUTaHI MpoOieMu (3a1adi, sska BUMarae 3HaHHs TeOpii [yst 11 pO3B’sI3aHHs); BUKOPUCTaHHS
JOCITITHUIIBKUX METOIIB, sIKi Mepe0adaroTh MEBHY MOCIITOBHICTD Iiii:

— BU3HQUYEHHS MPOOJIEMH 1 MOB’SI3aHUX 3 HEK 3aBlaHb JOCITIDKeHHS Ta (OPMYNIIOBaHHS Tinore3 iX
PO3B’A3aHHS,

— 30ip, cHUCTeMaTH3allis 1 aHaJi3 OTPUMaHKX JIaHUX;

— MiJBEICHHS ITiICYMKiB, 0)OPMIICHHS pE3yIIbTaTiB, IPE3CHTALIS;

— BHCHOBKH, NIPOTIO3HILiSl HOBUX MPOOJIEM JAOCIIIKEHHS.

[IpornoHyeMoO TeMaTHKy AESKHX IPOEKTIB 3 TeOMeTpii TPUKYTHHUKA JUIl YYHIB 9 Kiacy 3 MOIIMOJICHUM
BUBYCHHSIM MaTeMaTHKH:

1. ¥V naGipuHTi BUCOT TPUKYTHHKA [7];

2. HaBkosio Menian TpukyTHHKA [5];

3. BrmactuBocTi Gicekrpuc Ta iHneHTpa TpukyTHuka [1,3];

BucHopok. [TpoexTHHIT METO Y IIKIJIBHIA OCBITI pO3MISAA€THCA K IIEBHA aJIFTEPHATHBA KIACHO-YPOUHOI
cuctemu. CydacHWM TPOEKT y4dHS — € TUAAKTHYHUEN 3aci0 akTUBi3amii Mi3HABaJbHOI MiSTIBHOCTi, PO3BUTKY
KPEaTUBHOCTI Ta OTHOYACHOTO (JOPMYBAHHS MIEBHUX OCOOMCTICHUX SIKOCTEH.

Mertox mpoeKTiB HaBYAHHS YYHIB Jja€ 3MOTy HAHOULIBII IOBHO BpaxyBaTH 34i0HOCTI, OTpeOH, OCBITHI
HaxWIM y4HiB i MaiiOyTHI npodeciiiHi iHTEpecH.

Mertoxn npoekTiB epeKTHBHUI Ha OyIb-SKOMY €Talli HaBYaHHS Ta PiBHI OCBITH, aKTyaJbHUH B yMOBax
CKOPOYEHHSI 4acy Ha BUBYEHHS MaTEMaTHKH B IIKOJI.

Taka poOoTa, 3BHYAlHO, Ma€ CBOi CHOEHU(IYHI BIAMIHHOCTI: BIJCYTHICTh TpAIWMIIHHUAX 3aHATH,
BKJIFOYEHHSI MPAKTHYHOI IISUIBHOCTI y 3MICT I1HAMBIAYaJbHOI OCBITH, KOHCYIBTALIHHUHA XapakTep poOOTH
BHKJIaJ[a4a, MPaKTHYHA AisUIbHICTH B COLIYMi, BIIKPUTICTh Aianory (0OroBOpeHHsS NEBHUX MPOEKTHUX PIllIeHb 3
BHKJIaJIa4eM ), CAaMOCTifHE BHPIIIICHHSI BIACHUX TIPOOIIEM.
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Kobko L., Tomilko O.

METHOD PROJECTS IN TEACHING GEOMETRY

The article substantiates the need of method projects in teaching geometry in secondary
school as one of the most common types of research. By the example of some features of the
method projects application in the study of plane geometry its advantages are demonstrated and
the outcomes of introduction in the educational process in Ukraine with students of depth level
studing mathematics are proposed.

Method projects is an educational technology, focused not on integration of actual
knowledge, but on use and acquisition of new ones.

L.K. Hladiy notes that the project is a set of specific actions, documents, previous texts, a
plan for create a real object, subject, creation of various theoretical product. It is always a
creative activity.

A basis of method projects is the development of cognitive skills of students, the ability to
construct their own knowledge and orientate in the information space, the development of critical
and creative thinking.

Method projects in school education is seen as a kind of alternative to class-task system.
Modern project of pupil is a didactic tool of activation cognitive activity, of development creativity
and simultaneous formation of certain personal qualities.

Method projects of pupils learning enable most fully take into account abilities, needs,
inclinations education pupils, their intentions and future professional interests.

Method projects is effective at any stage of leaning and level of education and actual in
reducing the time of studying geometry in school.

A unique way of intellectual potential of the individual is geometry, just geometry
knowledge and skills are one of the main factors that ensure the readiness of the person to lifelong
learning and employment.

An important part of pedagogical activity is teaching of solving geometry tasks, because
in the process of solving skills of mental work and important traits as perseverance, attention,
concentration are formed.

Solving problems is a kind of creativity, searching solution is an invention.

Solving geometric problems in different ways is a process of search, heuristic that does
not repeats and copy what was before, and encourages independent work.

Topics of some projects are proposed as part of innovation in school course of geometry
teaching.

Key words: geometry, triangle, different solving of plane task, method projects.
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