SDU Bulletin: Pedagogy and Teaching methods. 2023/1 (62)

FTAMP 27.03.02
DOI: https://doi.org/10.47344/sdu20bulletin.v62i1.990

C.A. Annamwvic™™

!Cyneiiman Jlemupens atbiHgars! yHEBepcuTeTi, Kackenen, Kazakcran
*e-mail: samalbek 96@mail.ru

TEOMETPHUSUJIBIK ECENTEPAI INEITYJITH OHTAMJIBI
TOCIJIAEPIH I3IEY

Anparna. Kazipri yakeitra 0i3 KOpmiaraH opTajna OOJBINT JKaTKaH
KONTereH j>kaHa KyObuIbICTapibl OalKalMbI3. byl KyObUIBICTap Ke3-KeJreH
aJlaMHaH ’aHa KacuerTepliH OoiyblH Tanman ereni. EH anabiMeH Koramra
CTaHJApTTaH THIC OWJIAMTBHIH, ©3 OBl HEri3iHAE WICIIIM IIbIFAPaThIH KOHE
*aHa OacTamanap[bl YChIHATBIH TyjFanap KaxeT. OcblHAal Kacuerrepii
MaTeMaTHKa cabarblHIa HeMece cabaKTaH THIC YaKbITTa €CENTepaAl HIBIFapy
apKBUIBI KAJIBIITACTRIpYFa Oomajsl. ['eoMeTprsi OKYJIBIFBIH/IA TEOMETPHUSIIBIK
ecenrTepai mienry KeOiHece CTaHAApTTBHl AITOPUTMIe Herizgenemi. by
QITOPUTM  OKYyWIBLIAp YIIH KypAeal ©Oonybl MyMKiH. CoOHJIBIKTaH
TEOMETPUSIIBIK €CenTep/al MEeNyaiH 0acka op TypJi OHIC-TICUIIEPIH 131em
OHTallsIbl oxicTi Taly Kepek. Bbyn Makanaga reoMeTpusulbIK Oip ecemnTi
miemyAiH - OipHemie  oAicTepiH KOpCeTill  OHTAaWiabl  9icTi  Tabambl3.
['eoMeTpusanBbIK  ecenTi op TYpil OMICHEeH IIemy  OKYIIbUIap/bIH
MaTeMaTUKAIbIK OUTIMIH TepeHAeTel >KOHE IIbIFapMalIbUIbIK KaOileTiH
JTAMBITa/IbI.

Tyiiin ce3nep: YmOypsii, Menenait reopemacsl, ITudarop Teopemacsl,
KOOpJMHATTap 9JIIC1, IIbIFapMaIllbUIbIK KaO11eT, OHTalIbI dIiC.

Ecen: ABC ymOypsimbiHblH Ouccektpucachl BF sxone menunanacst AK
e3apa TEepHeHIUKYIsAp KubUibicaasl. buccektpuca BF sxone menmana AK
y3bIHAbIKTapbl Oipaeit 208-re TeH. ABC ymOypbIIIbIHBIH KaObIpFagapblH
TaObIHbI3.

1- Memrimi. I'eomerpusiabIk Tocin (cypert 1)

1) O - BF xone AK keciHinepiHiH KUBLUIBICY HYKTECI.
ABK ymOypsitibsl TeH Oyiipii OonranasikTal Ouccekrprca BO oHbIH OMIKTIT
oomanpl, stan AO = OK =104, BC =2BK =2AB.
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Do CF
2) YwOypsIin OMCCEKTPUCACHIHBIH KacueTi OoibiHma: A= " CF =
AB  BC

AF-BC _ AF-2AB

AB AB
CF = 2AF ,AC = 3AF.
3) B Tebeci apkbuibl AC KeciHAiICiHe apaljielib Ty3y XKyprizemis.
P — BP Ty3ymen AK mennanansig Kubluibicy HykTecl, BP = AC = 3AF.

4) AOF xone BOP ykcac ymOypsiirap, COHApIKTan L= "=
BO  BP

1
AF =", oHpa
3AF 3

OF = 52,B0O = 156.
5) AOB TikOypbIIIThl YIIOYpBIIIBIH — KapacThipambi3. [ludarop

TEOpEeMachIH KoJIjaHa OThIPEIT, AB KaObiprackiH Tabambi3: ABZ =
AO? + B0O?%, AB2=1042 + 1562,

AB2 = 10816 + 24336, AB2 = 2704 - 13, AB = 521/13 ,_OH,E[a BC =

2AB = 104+/13.

6) AOF TikOypbIITEl YHIOYpPBINIBIH — KapacThipambi3. [ludarop
TEOpEeMachIH KoJiiana oTeIpbil, AF KaObIipraceiH Tabambl3: AF2 =

A0? + F0O2, AB2= 1042 + 522= 2704 -5,
AF = 52v5,ona AC = 3+ 52V5 = 156V5.
YKaya6sr: AB = 52v/13, BC = 10413 ,AC = 156+/5

B B
A\ro : K A\FO —\K P
F F
c c

Cyper 1. EcenTi menry/iiH reoMeTpUsIIbIK 9/1iCIHE CypeT caily

2-Uemimi. Koopaunarrap oxici (cypert 2)

1) BF=208, AK=208.
ABC ymOypsIibiH TIKOYPHIIITE KOOPAUHATTAp KyHeciHe canambiz, O - BF
Ouccektpucacel MeH AK MenmaHachIHBIH KUbUIBICY Hykteci. AOB
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ymoypsims KOB ymOypsinisiHa TeH (TikOyphIThl), corapikTad AO = OK =
104, AB = BK, BC = 2BK = 2AB.

2) ABC ymOypsimn TebenepiHiH KOOpPAWHATACHIH Kelleciaed Typae
xazambis. A(—104; 0), B(0; ys), K(104; 0). K nykreci BC
KaOBIpFachIHBIH OpTackl, coHAbIkTaH C(208; yB) HYKTECiH OChLUIal
xa3apIK, F(0; yr) nykTeci AC Ty3yiHe THecCiI.

3) AC Tty3yiHiH TeHACyiH MbiHa ¢opmyna XXl =" GoitbIHIa
X2—X1 y2—y1

y=0
’Ka3aMbI3. 104 = ;
208—(~104)  —yc—0
F(0;y ) mykreci AC Tysyire tuecini: 0+104 = 7* 'y = 7 Hykrenepmin
F
312 F 3

—Yc

apakaIbIKTRIFBIH Ta0y GopMysaackiH Koganambis: d2 = (x2 — x1)2 + (y2 —
y1)?, BF2 = (0 —0)2+ (yr — yB)?
BF?=(t 4 y )?
2082—(%+y)2 y =156,
3 B B
B(0;156) , onga C(208; —156)
4) Hykrenep/iH apakalbIKTEIFBIH Ta0y hopMysacel OoiibiHIna ABC
YIIOYPBIIIBIHBIH KaObIpFajapblH Ta0aMbI3.

AB=vV(0+104)2 + (0 —156)2,  AB=52V13,
BC = 2AB = 10413
AC = V(208 + 104)2 + (=156 — 0)2,  AC = 156V5

Kaya6bi: AB = 52v13, BC = 104+/13, AC = 156/5.

Cc
Cyper 2. KoopauHaTTap 9/1iciMeH IIeNIyTre apHaJIFaH eCeNTIiH ChI30achl
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3 — Ilemimi. YHIOYpHILITHIH OPTa CHI3BIFBI TEOPEMACHIH KOJIIAHY (cyper 3)
1) BFC yubypsiiisia KapacTeipambiz: KM opTa ChI3BIFBIH KYprizemis.
2) KM || BF xxoHe AO = OK, onza OF —
AKM y16ypbIIbIHBIH, OPTa ChI3LIFEL. OF = 1KM, KM =
2

1BF = OF = 1BF.
2 4

3) BF = 208, 0n1a OF = 52,B0 = 156
4) TIudarop Teopemacsit Kosrgana oTeipbit ABC yIOyphIIIbIHbIH
KaObIpFajapblH TaOaMbI3:

AB=52V13

BC = 2AB = 10413

AC = 3AF = 3-52V5 = 156V/5

Kaya6er: AB = 52v13, BC = 10413, AC = 156v/5

B

C
CypeT 3. YH_I6¥pLIIJ_ITLIH OpTa ChI3bIFBI TCOPEMACHIH KOJIAaHY

4 — lemimi. TpuroHoMeTpusIbIK 9/ic (cypet 4)
1) AB =x,£ABC = 2.
Kocunycrap Teopemacbin KoigaHa oTeipbill, AABF KapacTeipaiibik, AF
apKBLIbl OPHEKTET Ka3aMbl3:
AF2 = AB? + BF2 — 2 - AB - BF - cos ZABF
AF2=x2 42082 —2-x-208 - cos £ABF
AF2=x? + 2082 — 416x - cos £f3
2) ABCF xapacteipaiibik, CF apKbUIbl ©pHEKTEI Ka3aMblI3:
CF2 = B(C? + BF2 — 2 - BC- BF - cos 2FBC
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CF2=(2x)2 4+ 2082—2-2x-208 - cos £f3
CF2=4x2 + 2082 — 832x - cos 4£f3

3) CF = 2AF (buccektpuca kacuerti Ooitbiaina), onga CF2 = 4AF2:
4x2 4+ 2082 — 832x - cos £ = 4(x2 + 2082 — 416x - cos £f)
4x2 4+ 2082 —832x-cos £B = 4x2 +4-2082 — 4 - 416x - cos £[3)
4-416x-cos 3 —832x-cossB =4-208%2 — 2082
832x - cos«f3 =2082-3

20823
X*CoSLP =
208 -4
x-cos4f =156
TikOypelTel  YIIOYPHIIITEIH, ~ CYHip  OYpBIIBIHBIH ~ KOCHHYCBHIH — Taly
aHBIKTaMaChl OoMBIHIIIA: cosfB = _O = BO = x- cosp = 156, BO =
AB ’

156 60.ica, onga OF = 52
4) Tludarop Teopemachi KojaHa oTbipsil ABC ymOyphIIbIHBIH

KaObIpFajapblH Ta0aMbI3:
AB = 52V13
BC = 2AB = 104V13
AC = 3AF = 3- 525 = 1565

Kayaber: AB = 52v13, BC = 10413, AC = 156v/5

c
Cyper 4. EcenTi menry1iH TPUTOHOMETPHSUIBIK 9JIICIHE CYPET cay

5 — emrimi. Aymanmap oaici (cypet 5)
1) AO = OK = 104, BF = 208, AK 1 BF, oHza
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1
SaaBr = SaBkr = 2™ 104 - 208 = 10816
2) Sackr = 10816, FK wmemmana ABFC ymOypelubeiH  TeH €Ki

yioypsbiiika 6esemi = Saapc = 3 - 10816.

3) AK-wmemmana AABC =S papg == 5

4) S 1 !
1 8ABO = 53" 48g PO, SanBo = ,7SasK
—+A0-BO=_"
2 2 2
3-10816
AO-BO = T: 35408

3-5408 _ 3-5408

BO = 156.

AO 104

Consimen, BO = 156, A0 = 104,0F = BF — BO = 208 — 156 = 52.
5) Mudarop Teopemachki Koiiana oTeipbill ABC yHIOYpHIIBIHBIH
KaOBIpFaiapblH TaOAMBI3:

AB=52V13
BC = 2AB = 10413

AC = 3AF = 3-52V5 = 156V5

Kaya6ui: AB = 52v13, BC = 104+/13, AC = 156v/5

B

o
Cypet 5. Aynannap o1iciH KOJ1aHa OTBIPBII €CETITI IIbIFapyFa apHaJFaH

cyper
6 — [llemimi. Menenaii TeopeMachiH Koaany (Cyper 6)

Memnenaii AjgeKcaHIpUNHCKUI — €XKeNri TPeK MaTeMaTUT'1 )KOHE aCTPOHOMBI.
Memnenait Teopemacsl. Tyzy ABC ymOypsiiibiH Kubin oTciH aetik. Tyzy AB
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kaObIpraceiH Cq HykTecinae, BC kaObipraceiH A1 HykTeciHae xone AC
KaOBIpFaChIHBIH CO3BIHJBICHIH B1 HYKTECiHIIe KUBINT ©TCE, OHJAa Keyecl
act . BA1_ CB;
KaTblHAC OpbIHAaNaapr: Al - — - =— =1,
CiB A1C BiA
1) BF kecinnici AACK ymOypsoiibia O sxone F, CK KaObIprachIHBIH

CO3BIHABICHIH B HYKTECIH/Ie KHBIIT OTE/i.

Menenaii Teopemacs! 6oiibiHIa AACK ymOypsimbia xone BF kecinnicin

KapacThIPaMbI3:

ap. B KO _ 4 CB_2 ¥0=0A= 104 onga:
FC BK OA BK 1

AF. 2,104 _ ¢  AF— 1= FC = 2AF, AC = 3AF.
FC 1 104 FC 2

2) Menenaii Teopemachl Kosiana oTbipbint ABCF yOypeiisia sxone BF
KECIHICIH KapacThIpaMblI3:

BO,AF,CK — 1, CK = KB, AF = 1FC, onga BO. AF . K — 1

OF AC KB 2 OF 3AF KB
BO __ 3
OF 1

BF = BO + OF = 30F + OF
208 = 30F + OF
OF =52, BO =3:52 = 156.
3) IMudarop Teopemachin KoinaHa oTeipbil ABC yIIOYPBIIBIHBIH
KaObIprasiapblH Ta0aMbI3:

AB=52V13
BC = 2AB = 10413
AC = 3AF = 3-525 = 1565

Kayaber: AB = 52v13, BC = 10413, AC = 156v/5
B

G

Al A ! 1% K

m

B,
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Cypet 6. Menenaii TeopeMachlH KOJIIaHy

EcenTi »korapblia KepCeTUITeH OAICTEPMEH IlEelIe OTBIPhIN, KOChIMILA
MOJIIMETTEP/II OKHM OTBIPHIIN, 013 T€OMETPHSUIBIK €CeNTep Il MEeNTy IiH YThIMIbI
Tocinaepi O6ap JereH KOpBIThIHABIFAa Kelaik. OChl ecenTi MbIFapFaH Ke3Je eH
OHTAIIBI o/1ic (KapamalbIM KOHE BIHFAMIIBI) — YIIOYPBIIITHIH OPTa CHI3BIFBI
TypaJibl TEOPEMaHbI KOJIaHy. AyaaHuap dfici e KapanaibiM jKOHE BIHFAMIIbL.
TpUrOHOMETPHUSUIIBIK 9IIC YJIKEH caHAap YIIiH ThiMci3. Takblpein OoifbHIIA
AKYMBIC jkacaraHia MeHenail TeopeMachlH KojlaHAbIK. OHBI KOJJAHY eTe
epeKIle KOHE KbI3BIKTHI O0JIbl. Bi3 KapacThlpFaH IeOMEeTpPHUSJIBIK €CENTIH
OHTAIUIBl QNICIH TaNTbIK, >KYMBICTBIH MakcaTblHA KOJ JKETKI3JIK Jell
CaHalMBbIH.
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SEEKING OPTIMAL METHODS FOR SOLVING GEOMETRIC
PROBLEMS.

Abstract. Currently, we are observing a lot of new phenomena occurring
in the environment around us. These phenomena require any person to have
new qualities. First of all, society needs people who think outside the box,
make decisions based on their own thinking and offer new initiatives. Such
qualities can be formed in math lessons or in extracurricular time, solving
problems. In a geometry textbook, the solution of geometric problems is often
based on a standard algorithm. This algorithm can be difficult for students.
Therefore, it is necessary to find the optimal method in search of other different
ways to solve geometric problems. In this article, we will find the optimal
method by describing several methods for solving a single geometric problem.
Solving a geometric problem by various methods deepens students'
mathematical knowledge and develops creative abilities.

Keywords: Triangle, Menelaus' theorem, Pythagorean theorem,
coordinate method, creativity, optimal method.
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ITOUCK OIITUMAJIBHBIX METO/J1OB PEHIEHUA
IF'EOMETPUYECKHUX 3AIAY

AHHoTanus. B HacTosiiiee BpeMsi Mbl HaOJII0JJaéM MHOKECTBO HOBBIX
SBJICHUH, IPOUCXOASAIIMX B OKPYXKAIOLIEH HAc cpene. DTU sIBIEHUS TpeOyIoT
0T JII00Oro yeloBeka HalWuMs HOBBIX KadecTB. [Ipexzae Bcero, oOuiecTBy
HY’KHBI JIFOJIU, KOTOPBIE MBICIIAT HECTAHIAPTHO, BBIHOCAT PELICHUSA Ha OCHOBE
COOCTBEHHOTO0 MBIIUICHUS W NpPEeJIaraloT HOBBbIE HMHHULMATHBBL. Takue
KayecTBa MOXHO (pOopMHpOBaTh Ha YpOKax MaTeMaTUKH WJIM BO BHEYPOUHOE
Bpems, pemas 3anauu. B ydeOHUKEe TeoMeTpuu pelleHHe reoMEeTPHUYEeCKHX
3a/1ad 4aCTO OCHOBBIBAETCS HA CTAHJAPTHOM QJITOPUTME. OJTOT AITOPUTM
MOKET OBIThb CJHOXHBIM s ydamuxcs. [loatomy HeoOXxoaumo HailTu
ONTUMAJIHBIA METOJ] B TMOMCKAaX JPYTUX Pa3IMYHBIX CHOCOOOB pEIICHUs
FeOMETPUYECKUX 3a1ad. B 3TOM cTaThbe MBI HAJEM ONTHUMAJIbHBIM METOI,
OIIMCaB HECKOJIBKO METOJOB pELICHHUS OJHOM TIeOMETPUYECKOW 3aJayM.
Pemenne reomeTpuueckoil 3agaud  pa3zIMYHBIME  METOAAMU  YriyOussier
MaTeMaTHYeCKUe 3HaHUS yJallluXcs U pa3BUBaeT TBOPUYECKHUE CIIOCOOHOCTH.
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KiroueBbie ciaoBa: TpeyronbHuk, Tteopema MeHenas, TeopeMa
[Tugaropa, MeTo]; KOOPAMHAT, KPEATUBHOCTD, ONITUMAJIbHBIA METOI.
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